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By the Council of the Rovar Society 
of London for Improving of Natural 
Knowledge. 


Ordered,7hat the Book written by Robert Hooke,M.A.Þ ellow of this Society, 
Entituled,, Micrographia, or ſome Phyſiological Deſcriptions of 
Minute Bodies, made by Magnifying Glaſſes, with Obſervations and 
Inquiries thereupon, Be printed by John Martyn,and James Alleſtry. 
Printers to the ſaid Society. 
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Non af oculo quantum contendere Lincens, 
Non tamen idcirco contemnas Lippus inungi. Horat. Ep. lib. 1. 
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222 Do here moſt humbly lay 

2 this ſmall Preſent at Tour 
Majeſties Royal feer. And 
rhough it comes accompa- 
ny'd with rwodiſadvantages;che meanneſs 
of the Aathor, and of the Subje#; yer 
in both I am 7zcoxraged by the greatneſs 
of your Mercy and your Knowledge. 

By the onel am raughr, that you can 
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- - forgive the molt preſumptuons Ofendoxs : 
'  Andby the other, that you will noree- 
ſteem che leaſtwork of Nature, or Art, 
unworthy your Obſervation. Amidſt the 
many felicities that have accompanrd 
your Majeſttes happy Reſtauration and. 
Government, 1t1s none of the leaſt conſi- 
derable, that Philoſophy and Experimental 
Learning have Fo underyour K9yal 
Patronage. And as the calm proſperity 

of yourReign has given us the leiſare 

ro follow theſe Studies of quiet and re- 
tirement, fo it is juſt, that the Fruits of 
chem ſhould , by way of ackpowledpe- 
ment, be'rerurnd to your Majeſty. 

| There are, 'Sir, ſeveral other of your 
| — Subje&ts, -of your Royal Society, mow 
\ buſie' about Nobler. matcers : The Im- 
_— provement of © ManufaFures and - Agricul- 
| tare, rhe [creaſe of Commerce , the: Ad- 
= vintage of Navigation: In all which 
| __ they are aſsfted by your Majeſtzes Incou- 
ragement and Example, Amidſt all thoſe 
IN =s __ preater 
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greater Deſigns, 1 here preſume to bring 
in that which 1s more proportionable to 
the ſmalneſs of my Abilities , and co 
offer ſome of. the leaſt of all-24ſible 
things,co that Mighty King, that hasefta: 
bliſht an Empir Cc OVET the beſtof® Hl Jn; 
viſible things of this World, the nds 
of Men. — Ee teret y | | 


Tour Majefties moſt bumble 


and moſt vbedtent _ 


Subjeft and Servant, 


b 
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R OYAL SOCI ETY. 
Tad = Fter my Addreſ% to our Great Founder and Pa- 


tron, I could not but think my ſelf oblig'd, 
in confideration of thoſe many Epapements 


' you have laid upon me, to offer theſe my 
poor Labours to this MOST ILLU- 


STRIOUS ASSEMBLY, YOU have been 
pleas'd formerly to accept of theſe rude Draughts. 1 have fince 


| added to them ſome Deſcriptions, and ſome Conjeciures of my 


own. And therefore, together with YOUR Acceptance, I muſt 
alſo beg YOUR pardon. The Rules YOU have preſcrib d YOUR 
ſelves in YOUR Philoſophical Progreſs do ſeem the beſt that 
have ever yet been praftis'd. And particularly that of avoiding 
Dogmatizing , and the eſpouſal of any Hypotheſis not ſufficiently 
grounded and confirm'd by Experiments. This way ſeems the 
moſt excellent, and may preſerve both Philoſophy and Natural 
Hiſtory from its former Corruptions.In ſaying which, 1 may ſeem 
to condemn my own Courſe in this Treatiſe ; in which there 
may perhaps be ſome Expreſſtons, which may ſeem morepoſtive 
then YOUR Preſcriptions will permit ; And thoughlI defire 
to have them underſtood only as Conjeftures and Queries (which 
YOUR Method does not altogether diſallow )yert if even in thoſe 
I have exceeded, *ris fit that 1 fhould declare, - that it was not 
done by YOUR Direftions. For it is moſt unreaſonable, that 
YOU ſhould undergo the imputation of the © faults of my Con- 
Jebiures, ſeeing YOU can receive ſo ſmall advantage of reputa- 


- tionbythe ſteight Obſervations of 


TOUR - moſt bumble and 
moſt faithful Servant 


+ ROBERT HOOKE, 


2DSIND 7 7 the great prerogative of Mankind above other 
DS Sz Creatures, that we are not only able to behold the 
works of Nature, or barely to ſuſtein our lives by 


| comparing, altering, afliſting, and Improving 
them to various uſes, And as this is the peculiar priviledge of humane 
Nature in general, ſo is it capable of being ſo far advanced by the helps 
of Art, and Experience, as to make ſome Men excel others in their 
Obſervations, and DeduCtions,almoſt as much as they do Beaſts, By the 
addition of ſuch artificial Inſtruments and methods,there may be.jin 
ſome manner, a reparation made for the, miſchiefs, and imperfettion, 
mankind has drawn upon it ſelf, by negligence,and intemperance, and a 
wilful and ſuperſtitious deſerting the Preſeripts and Rules of Nature, 
whereby every man, both from a deriv'd corruption, innate and born 
with him, and from his breeding and converſe with men.zs very ſubje&t 
to ſlip into all ſorts of errors. 

The only way which now remains for us to recover r ſome depree of 
thoſe former perfe&tions,” ſeems to be,by rectifying the operations of the 
Senſe,the Memory,and Reaſon, ſince upon the evidence.zhe ſtrength, 
the integrity, and the right correſpondence of all theſe,all.the light, 
by which our aftions are to be guided, 3s to be renewed, and all our com- 
mand over things 1s to be eſtabliſht. 

ht 3s therefore moſt worthy of our conſideration, to recollef their ſe- 
ſeveral defefis, that ſo.we may the better underſtand how to ſupply them, 


and by what aſſiſtances we may 1\nlarge their power,and {ccure them i in 


performing their particular duties. 
As for the-aftions of our Senſes. we cannot but obſerve them to be in 
a many 


them, but we have alſo the power of conſidering, 
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many particulars much outdone by thoſe of other Creatures, and when 
at beſt,zo be far ſhort of the perfettion they ſeem capable of : * And theſe 
infirmities of the Senſes ariſe from a double cauſe, either from the dif. 
proportion of the Objett to the Organ, whereby an infinite number of 
things can never enter into them.or elſe from error 1n the Perception, 
that many things, which come within their reach, are not received in a 
right manner. 

The like frailties are to be found in the Memory ; we often let many 
things flip away from us, which deſerve to be retain d ; and of thoſe 


which we treaſure up, a great part i! either trivolous or falſe ; and if 


good, and ſubſtantial, either in tradi of time obliterated, or at beſt ſo 


overwhelmed and buried under more frothy notions, that when there is 


need of them, they are in vain ſought for. 

The two main foundations being ſo deceivable, it.is no wonder, that 
all the ſucceeding works which we build upon them,of arguing, conclu- 
ding defining,judging, and all the other degrees of Reaſon, are tyable ta 
the ſame imperfettion, being, at beſt, either vain, or uncertain : So that 
the errors of the underſtanding are anſwerable tothe two other, being 
defefiive both in the quantity and goodneſs of its knowledge ; for the li- 
mits, to which our thoughts are confi na, are ſmall in reſpect of the waſt 
extent of Nature it ſelf ; ſome parts of it are too large tobe comprehen- 
ded, and. ſome too little to bepercetved. And from thence it muſt fal- 
lowthat not having a full ſenſation of the Objeft, we muſt be very lame 
and kmperfect in our conceptions about it , and in all the propoſations 
which we build upon it ; hence we often take the ſhadow of things for 
the ſubſtance, ſmall appearances for good fimilitudes, ſimilitudes 
fordefinitions; and even many of thoſe, which we think. to be the moſt 


folid definitions, are rather expreſſions of our own miſguided apprehen- 


ſtons then of the true nature of the things themſelves. 

The efſefts of theſe imperſeSiions are manifeſted in different ways,ac- 
cording to the temper and diſpoſi tion of the ſeveral minds of men, ſane 
they incline to groſs ignorance and ſtupidity, and others to a pre- 
{umpruous impoſing on other mens Opinions, and a confident dog- 


rratizing on matters, whereof there is no aſſurance to be given. 


Thus 
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Thus all the uncertainty, and miſtakes of humane a&lions. proceed 
either from the narrowneſs and wandring, of our Senfes, from the /lippe- = 
rineſs or deluſion of our Memory, from the confinement or raſhneſs of 
our Underſtanding, ſo that "tis no wonder, that our power over natu- 
ral cauſes and effefis is ſo ſlowly improv d, ſeeing we are not only to 
contend with the obſcurity and dithiculty of the things whereon we work. 
and think but even the torces of our own minds conſpire to betray us. 


Theſe being the dangers in the proceſs of humane Reaſon, the remedies 
of them all. can only proceed from the real, the mechanical, the ex- 


perimental Philoſophy,vbich has this advantage over the Philoſophy of 
diſcourſe and diſputation, that whereas that chiefly aims at the ſubtilty 
of its Deduftions and Concluſions , witkout much regard to the firſt 
ground-work., which ought to be well laid on the Senſe and Memory ; 
fo this intends the Tight ordering of them all,and the making them ſer- 
viceable to each other. 

: The firſt thing to beundertaken in this weighty work, is a watch- 
filneſs over the failings and an -—_ —_— of the dominion, of 
the Senſes. 


To which end it 1s requiſrte, firſt, That there ſhould be q "67" 
lous choice,and a {tritt examination, of the reality, conſtancy, and 
certainty of the Particulars that we admit:This 33 the firſt riſe where- 
on truth is to begin, and here the moſt ſevere, and moſt impartial dili- 
gence, muſt be imployed ; the ſtaring up of all, without any regard to 
evidence or uſe, will only tend to darkneſs and confuſion, We muſt 
not therefore eſteem the riches of our Philoſophical treaſure by the num- 
ber only, but chiefly by the weight;the moſt vulgar Inflances are not to 
be neplefied;but above all, the moſt unſtruftive are to be entertain'd ; 
the footſteps of Nature are to be trac d,not only in her ordinary oourle, . 
but when ſhe ſeems to be put to ber fhifes.to make many doublings 8nd 
= and to uſe fome kind of art in indeavonring to avid our 

Ther next cate to be taken, in teſpett of the Senſes, 3s a « fupplying of 
their infirmities with Inſtruments, and, as it were, the adding of arti- 
ficial Organs to the natural ; this in one i them has been of late years 


accoms- 
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accompliſht with prodigious benefit to all forts of uſeful knowledge , by 
the invention of Optical Glaſſes. By the means of Teleſcopes, there 3s 
nothing ſo tar diſtant but may be repreſented to our view ; and by the 
help of Microſcopes, there 35 nothing ſo\mall, as to eſcape our inqui- 
ry ; hence there 3s a new viſible World di ooeread to the underſtanding. 
By this means the Heavens are open'd, and a vaſt number of new Stars, 
and new Motions, and new Produdtions appear in them, to which all the 
antient Aſtronomers were utterly Strangers. By this the Earth it ſelf, 


which lyes ſo neer us, under our feet, ſhews quite a new thing to us, and 
in every little particle of its matter, we 7tow behold almof az great a 


variety of Creatures, as we were able before to reckon up in the whole 
Univerle zt ſelf. 

It ſeems not improbable , but that -by theſe helps the ſubtilty of the 
compoſition of Bodtes, the firuure of their parts, the various texture 
of their matter, the inſtruments and manner of their inward motions, 
and all the other poſſible appearances of things, may come to be more 
fully at diſcovered ; all which the antient Peripateticks were content to 
comprehend, in two general .and ( unleſs further explain'd ) uſeleſs 
words of Matter and Form. From whence there may ariſe many admi- 
rable advantages,towards the increaſe of the Operative, and the Me- 
chanick Anowledge, to which this Age ſeems ſo much inclined, becauſe 
we may perhaps be inabled to diſcern all the ſecret workings of Nature, 
almoſt inthe ſame manner as we do thoſe that are the produCiions of 
Art, and are manag'd by Wheels, and Engines, and'S prings, that were 
deviſed by humane Wit, 

In this kind T here preſent to the World my imperfeſi t Indeawours ; 
—_ though they ſhall prove no other way conſiderable,yet, 1 hope, they 

ay be in ſome meaſure uſeful to the main Deſign of a reformation 

;n Philophy, if it be only by ſhewing, that there 15 not ſo much requir'd 
cond it,any ſtrength of Imagination.or exatineſs of Method,or depth 
of Contemplation(though the addition of theſe,where theycan be had, 
muſt needs produce a much more perfeft compoſureYas a ſincere Hand, 
and a taithtul Eye, to examine, and to record, the things themſelves 


as they appear. 
And 
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he PREFACE —— 
And I beg my Reader, to let me take the boldneſs to aſſure hini, 


that in this preſent condition of knowledge , a man fo qualified, as'I 


have indeawoured to be, only with reſolution, and integrity, and plain 


intentions of imploying his Senles aright may venture to compare the res 


ality and the uſefulneſs of his ſervices, towards the true Philoſophy, with 
thoſe of other men, that are of much ſtronger,and more acute {pecula- 
tions, that ſhall not make uſe of the ſame method by the Senſes. 

The truth is, the Science of Nature has been already too long made 
only a work. of the Brain and the Fancy : It 3s now high time that it 


ſhould return to the plainneſs and ſoundneſs of Obſervations on ma- 


terial and obvious things. It 3s ſaid of great Empires, That the beſt 
way to preſerve them from decay, 1sto bring them back to the 
firſt Principles, and Arts, on which they did begin. The ſame 
75 undoubtedly true in Philoſophy,that by wandring far away into 1nvi- 
fible Notions,has almoſt quite deſtroy d it ſelf, and it can never be re- 


covered, or continued, but by returning into the ns (enſible paths, 


in which it did at firſt proceed. 


If therefore the Reader expects from me any oy infallible Dedufiions, 


or certainty of Axioms, 1 am to ſay for my ſelf, that thoſe ſironger 
Works of Wit and Imagination are above my weak Abilities ; or if 
they had not been ſo, 1 would not have made uſe of them in this'pre= 


ſent Subjeft before me : Whereever be finds that I have venturd at 


any ſmall Conjefiures, at the cauſes of the things that I have obſerved, 
Theſeech him to Iook. upon them only as doubtful Problems,and uhcer- 
rain gheſſes, and not as unqueſtionable Concluſions, or matters of un- 


 confutable Science ; Thawe produced nothing here, with intent to bind 


his underſtanding to an \mplicit conſent ; 1 am ſo far from that, that 
I defire him, not abſolutely to rely upon theſe Obſervations of my eyes, 
if he finds them contradifted by the future Ocular on ht of ſo- 
ber and impartial Diſcoverers. 


As for my part, Thave obtained my end, if theſe my ſmall Labours 


{ball be thought fit to take up ſome place in the large ſtock. of natural 


Obſervations, which ſo many hands are buſie in providing. ' I Thave 


contributed the meaneſt foundations whereon: others may raiſe nobler 
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Superſtruftures, Tam abundmtly ſatisfied ; and all my ambition 14, 


that Tmay ſerve t9 the great Philoſophers of this Age , as the makers 
and the grinders of my Glaſſes did tome ; that I mayprepare and fur- 
iſh vhem with ſome Materials, which they may afterwards order and 


manage with better sk7ll, and to far greater advantage. 
The next remedies in this univerſal cure of the Mind are to be ap- 


plyed to.the Memory, and they are to conſiſt of ſuch Direflions as may 


inform 1s, what things are beſt to be ſtor'd up for our purpoſe, and 
which is the beſt way of ſo diſpoſing them, that they may not only be 
kept in fafery, but ready and convenient.to be at any time produc'd for 
uſe, as occaſion ſhall require. But 1 will not here prevent my ſelf in 
what I may ſay in another Diſcourſe , wherein 1 ſhall make an at- 
tempt to propoſe ſome Conſiderations of the manner of compiling a Na- 
tural and Artificial Hiſtory, and of ſo ranging and. regiſtring its 
Particulars into Philoſophical Tables, - as may make them moſt uſeful 
for the raiſing of Axioms and Theories. 

The laſt indeed 33 the moſt hazardous Enterprize, and yet the moſt 
neceflary ; and that is, to take ſuch care that the Judgment and the 
Reaſon of Man ( which 35 the third Faculty to be repair d and im- 
prov'd ) ſhould receive ſuch aſſiſtance, as to avoid the dangers to 
which it is by nature moſt ſubjei. The ImperfeCtions, which I have al- 
ready mention d, to which it is lyable, do either belong to the extent, 
or the goodnels of its knowledge ; and here the difficulty is the grea- 
ter, kaft that which may be thought. a remedy for the one ſhould 
prove deftruftive to the other, leaſt by ſeeking to inlarge aur [fnow- 
ledoe, we ſhould render it weak. and uncertain ; and leaſt by being © 
too ſcrupulous and exafi about every Circumſtance of -it, we ſhould 
cdnfine and ſtrelpbten-it too much. 
th both theſe the middle wayes are to be taken, I ito be © 
omitted, and yet every thing to paſs a mature deliberation : Ns 


| Intelligence from. Men of all Profeſſions, and quarters of the World, 


26 beſlighted, and yet all tobe ſo ſeverely examin'd,that there remain 
20 roo: for doubt. or inſtability ;« much rigour tn admitting, much 


En comparing,and above all, much ſ|ownels in debating, and 
| ih ynels 
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ſhyneſs in determining, is to be pradlifed. The Underſtanding is to 
; order all the inferiour fervices of the lower Faculties; but yet it isto 
do this only as a lawful Maſter, and not as a Tyrant. h muſt not \n- 
croach upon their Offices, tor take wpon it felf the employments which 
. belong to either of them. It muſt watch the irregularities of the Sen- 
fes, but it muſt not go before them, or prevent their information. It 
muſt examine, range, and dilpote of the bank. which is laid up in the 
Memory * but it muſt be ſure to make diſtinion between the ſober and 
well colle&ed heap , and the extravagant Idea's, and miſtaken 
Images , which there it may fometimes light upon. So many are the 
: links,»por which the true Philoſophy depends, of which,if any one be looſe, 
or weak , the whole chain is in danger of being diſſolu'd ; it i4 to be-= 
gin with the Hands and Eyes, and to proceed on through the Memory, 
to be continued by the Reafon ; nor 1s it to ſtop there, bat tocome abour 
to the Hands and Eyes again, and fo, by a continual paflage round 
fromone Faculty to another, it is to be maintained in life and ſtrength, 
as much as the body of man 1s by the circulation of the blood through the 
ſeveral parts of the body, the Arms, the Fat, the Lungs, the Heart, and the 
Head. 
| Fonce this method were followed with diligence and attention, there is 
nothing that lyes within the power of human Wit (or which.i3 far more 
effeflual ) of human Induſtry , which we might not compaſs ; we might 
not only hope for Inventions to equalize thoſe of Copernicus, Galileo, 
Gilbert Harvy, and of others, whoſe Names are almoſt loſt, - that were the 
briventors of Gun-powder, the Seamans Compaſls, Printing, Etching, 
Graving, Microfcopes, &c. but multitudes that may far exceed them : 
for even-thoſe diſcoveries feem to have been the proautis of fome ſuch me- © 
thod, though but imperfe&t ; What may not be therefore expected from it if 
thoroughly proſecuted? Talking and contention of Arguments would 
ſoon be turn'dinto-labours ; all the fine dreams of Opinions, and uni- 
verfal meraphyſical natures, which the Iuxury of ſubtil Brains has de- 
; vis d, would quickly vaniſh, and giveplace to ſolid Hiſtories, Experi- 
| » ments and Works. And a at firſt, mankind tell by taſting of the 
forbidden Tree of Knowledge,ſo we. their Poſterity, may be infart reſtor'd 
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by the ſame way, not only by beholding and contemplating, but by ta- 


ſting too thoſe fruits of Natural knowledge, that were never yet forbidden. 

From hence the World may be aſſiſted with variety of Inventions, new 
matter for Sciences may be colle@ed, the old improv'd, and their ruſt 
rubb d away; and as it 34 by the benefit of Senſes that we receive all our 
Skill in the works of Nature,ſo they alſo may be wonderfully benefited by 


it, and may be guided to an eaſter and more exa6i performance of their 


Offices ; *tis not unlikely, but that we may find out wherein our Senſes are 
deficient, and as eaſily find wayes of repairing them. 

The Indeawours of Skilful men have been moſt converſant about the 
aſſiſtance of the Eye, and many noble Productions have followed upon it ; 
and from hence we may conclude, that there is a way open d for advancing 
the operations, not only of all the other Senſes,but even of the Eye it ſelf:that 
which has been already done ought not to content us,but rather to incourage 
us to proceed further, and to attempt greater things in the ſame and diffe- 
rent wayes. 

'Trs not unlikely, but that there may be. yet invented ſeveral other 


helps for the eye,as much exceeding thoſe already found.as thoſe do the bare 


eye,ſuch as by which we may perhaps be able to diſcover living Creatures in 
the Moon, or other Planets, the figures of the compounding Particles of 
matter, and the particular Schematiſms and Textures of Bodtes. _ _ , 
And as Glafles have highly promoted our ſeeing, ſo *tis not improba- 
ble.but that there may be found many Mechanical Inventions to improve 
our other Senfes, © of hearing, ſmelling, taſting, touching.  *7zsnot 


impoſſible to hear a whiſper a furlongs diſtance, it having beert already | 


dene; and perhaps the nature of the thing would not make it more im- 


poſſe ible though that furlong ſhould be ten times multiply 'd.- And though. 


' ſome famous Authors have affirm'd it impoſſible to hear through the in 
neſt plate of Muſcovy-glaſs ; yet Iknow a way.by which *tis eaſie enough 
t0 hear one ſpeak. through a wall a yard thick.  1t has not been yet 
thoroughly examin 'd how far Otocouſticons may be improv'd, nor what. 
other yeayes there may be of quickning our bearing, or conveying ſound 
through other bodies thenthe Air: forthat that is not the only medium, 


T can afſurethe Reader, that I have,by the help of a diſtended wire;propa- 


gated 
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oated the ſound to a very conſiderable diſtance in an inſtant, or with as 
ſeemingly quick, a motion as that of light, at leaſt, incomparably ſwifter 
then that, which at the ſame time was propagated through the Air ; . and 
this not only in a ſtraight line , or direft, but in one bended in many 
angles. 
Nor are the other three ſo perfect, but that diligence, attention, and 
many mechanical contrivances, may alſo highly improve them. Foy 
ſince the ſenſe of {melling, ſeems to be made by the 1witt paſlage of the 
Air ( impregnated with the fteams and effluvia of ſeveral odorous 
Boates ) through the oriſh meanders of the Noſe whoſe ſurfaces are 
cover d with a very ſenſible nerve ,, and moiſtned by a tranſuda- 
tion from the proccilus mamillares of the Brain , and ſome ad- 
joyning glandules, and by the moiſt ſteam of the Lungs, with a Liquor 
convenient for the reception of thoſe efluvia and by the adheſion and 
mixing of thoſe ſteams with that liquor.and thereby affecting the nerve, or 
perhaps by inſmmuating themſelves into the juices of the brain, after the 
ſame manner, as 1 TxaP in the following Obſervations intimated, the parts 
of Salt topaſs through the skins of Ef. and F rogs. Since, 1 ſay, ſmelling 
eems to be madeby ſome ſuch way, tis not improbable, but that ſome con- 
trivance, for making a preat quantity of Air paſs quick, throughthe Noſe, 
might as much promote the ſenſe of ſmelling, as the any wayes hindring that 
paſſage does dull and deftroy it. Several tryals I have made , both of 
hindring and promoting this ſenſe,and have ſucceeded in ſome according to 
expeclation ; and indeed to me it ſeems capable of being improv'd, for "the 
judging of the conſtitutions of many Bodies. Perhaps we may thereby 
alſo judge ( as other Creatures ſeem to do) what is wholſome,what poyſon ; 
and in a_word, what are the ſpecifick. properties-of Bodies. 

. There may be alſo ſome other mechanical wayes found out , of ſenſl bly 
perceiving the effluvia of Bodies ; ſeveral Inſtances of which, were it here 
proper, I could give of Mineral fleams and exhalations ; and it ſeems not 
impoſſible, but that by ſome ſuch wayes improved, may bed, iſcovered, what 
Minerals he buried under the Earth, without the trouble to dig for them ; 
ſome things to confurm this Corjebiure may be found in Agricola, and other 
IWritersof Minerals, ſpeaking of the Vegetables that are apt to thrive, or 
pine, inthoſe ſteams. ( | Whether 
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Whether alſo thoſe ſteams, which ſeem to iſſize out of the Earth, and 
mix with the Air ( and ſo to precipitate ſome aqueous Exbalations where- 
with.”tis impregnated ) may not be by ſome way detected before they produce 
the effeft, ſeems hard to determine ; yet ſomething of this kind Iam able to 
diſcover,by an Inſtrument I contriv/d to ſhew all the minute variations in 
the preſſure of the Air ; by which I conſtantly find.that before, and during 
the time of rainy weather, the preſſure of the Air 3s leſs, andin dry wea- 
ther , but eſpecially when an Eaſtern Wind ( which having paſt over 
waſt trafis of Land #3 heavy with Earthy Particles ) blows, it #2 much 
more, though theſe changes are varied according to very odd Laws, 


The Inſtrument is this. I prepare a pretty capaccous Polt-head AB, with 
a ſmall ſtem about two foot da half long D C:; upon the end of this D 
I put ona ſmall bended Glaſs,or brazen Syphon DEF ( openat D,E and F, 
but to be cloſed with cement at F and FE, as occaſion ferves) whoſe ſtem F 
ſhould be about ſx or eight inches long. but the bore of it not above halt an 
inch diameter,and very even; theſe l tix very ſtrongly together by the help 
of very hard Cement, and then fit the whole Glals ABCD EF mto a long 
Board,or Frame,in ſuch manner,that almoſt half the head A B may lye buri- 
ed in a concave Hemiſphere cut into the Board RS; then T place it ſoon 
the Board RS, as1s expreſt mthe firſt Figure of the firſt Scheme 3 and fix 
It very firm and ſteady in that poſture, ſoas that the weight of the ercxry 
that is gfterwards to be put into it, may not inthe leaſt ſhake or ſtir it 5 then 
drawing a line X Y on the FrameR T, fo that it may divide the ball into 
two equal parts, or that it may paſs, as 'twere, through the center of the 
ball. 1 begin from that, and divide all the reſt of the Board towards\U T 
into inches, and the inches between the-25 and-the-end E(which need not be 
above two or three and thirty inches diſtant from the line X Y) I ſubdivide 
into Decimals; then ſtopping the end F with ſoft Cement,or ſott Wax, I in- 
vert the Frame, placing the head downwards, and the Oritice E upwards ; 
and by it, with a {ſmall Funnel, I fill the whole Glaſs with Quicktilver 3 then 
by ſtopping the ſmall Orifice E with my finger, I oftentimes erect and invert 
the whole Glaſs and Frame,and thereby free the Quickſilver and Glafs from 


all the bubbles or parcels of lurking Air ; then inverting 1t as before,[ fill it - 


top full-with clear and well ſtrain'd Quickſilver, and having made ready a 


4mall ball of pretty hard Cement, by heat made very4oft, I-preſsitintothe-- 


hole E, and thereby ſtop it very faft; and to ſecure this Cement trom flying 
out afterward.,l bind over it a piece of Eeather, that is ſpread over in the in- 
ſide with Cement, and wound about it whilſt the Cement 1s hot: Having 
thus faſtned it, 1 gently\ereCt again the Glaſs after this manner : I firſt let the 
Frame down edge-wayes, till the edge R'V touch the Floor, orly horizon- 
tal ; and then in that edging poſture raiſe the end RS; this Ido, that if 
there chance to be any Air hidden inthe ſmall Pipe E, it may aſcend into the 
Pipe F, -and not into the Pipe D C : Having thus erected it, and hung it by 


the hole Q, or fixt it perpendicularly by any other means, I open the end F, 
| and 
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and by a ſmall Szphox I draw out the Atercnry fo long, till I find the ſurface of 
it AB in the bezd totouch exactly the line X Y; at which time I immedi- 
ately rake away the Syphoz, and if by chance it be run ſomewhat below 
the line X Y, by pourmg in gently a little ercary at F, Traiſe it again to 
its delired height , by this contrivance I make all the ſcntible riſing and fal- 
ling of the Mercury to be viſible inthe ſurface of the Aercnry in the Pipe F, 
and ſcarce any-in the head A-B; But becauſe there really is ſome {mall 
change of the upper ſurface allo, I find by ſeveral Obſervations how much 
it riſes in the Ball, and fallsin the Pipe F, to makethe diftance between the 
1wo ſurfaces an inch g greater then it was betore 3 and the meaſure that it 
falls in the Pipe 1s the length of the inch by which I am to mark the parts of 
the Tube F, orthe Board on which it lyes, into inches and Decimals : Ha- 
ving thus juſtned and divided it, I have a large Wheel MN OP, whole 
outmolt limb is divided into two hundred equi; al parts; this by certain ſmall 
Pillars 1s ftixt on the Frame RT, inthe manner expreſt in the Figure. In 
the middle of this, on the back Ide, 1 In a convenient trame, 15 placed a ſmall 
Cylinder, whole circumference is cqual to twice the length of one of thoſe 
diviſions, which I find an{wer to an inch of alcent, or deicent, of Aercur 
This Cylinder I;1s movable on a very ſmall Needle. on the-end-of whichis 
fixt a very light Index K L, all which are ſo pois don the Axis. or Needle, 
that no part 1s heavier then another : Then about this Cylinder i is wound a 
{mall Clew of Silk, with two ſmall ſteel Bullets at cach end of it G H; one 
of theſe, which is ſomewhat the heavier, ought to be ſo big, as freely tO 
move to and fro inthe Pipe F; by: means of which contrivance , every the 


lca(t variation of the height of the A/ercnry will be made excceding vilible 
by the motion to.and tro of the {mall Index KT. 


But this i3 but one way of diſcovering the effluvia of the Earth mixt 
with the Air ; there may be perhaps many others,witneſs the Hygroſcope, 
an Inſtrument whereby the watery teams volatile in the Air are diſcerned, 
which the Noſe it, ſelf is not able to find. This I have deſcrib'd in the 
following Tra# in the Deſcription of the Beard of a wild Oat. Others there 
are.may be diſcovered both bythe Noſe, and by other wayes alſo. Thus 
the ſmoak of burning Wood's ſmelt, ſeen, and ſufficiently telt by the 
eyes : The fumes of burning Brimſtone are ſmelt_and diſcovered alſo 
by the deſtroying the Colours of Bodies , as by the whitening of a red 
Roſe : And who knows, but that the Induſtry of man, following this me- 
2bod,nay find out wayes of improving this ſenſe to as great a degree of Pere 
fetiion as it 1s in any Animal, and perhaps yet higher. | 

'Ti3 not improbable alſo,but that our taſte may be very much =; 
either by preparing, our taſt for the Body, as, after eating bitter things, 
Wine,or other Vinous liquors, are more ſenſibly taſted ; or elſe by pre- 


paring, 


The Pract 


paring Bodies for our taſt.; as the diſſolving of Metals with acid Liquors, 
make them taſtable, which were before altogether inſipid ; thas Lead be- 
comes {ſweeter then Sugar, and Silver more bitter then Gall, Copper 
and Iron of moſt loathlome taſts. And indeed the buſtneſs of this ſenſe 
being to diſcover the preſence of diſſolved Bodies in Liquors put on the 


Tongue,or in general to diſcover that a fluid body has ſome ſolid body diſolo'd _ 


in it, and what they are; whatever contrivance makes this diſcovery 
improves this ſenſe. In this kind the mixtures of Chymical Liquors af- 
ford many Inſtances ; as the ſweet Vinegar that is impregnated with 
Lead may be diſcovered to be ſo by the affuſion of a little of an Alcalizate 
ſolution : The bitter liquor of Aqua fortis and Silver may be diſcover'd 
to be charg'd with that Metal, by laying in it ſome plates of Copper - 
71s not improbable alſo,but there may be multitudes of other wayes of diſco- 
wering the parts diſſolo d, or diſſoluble in liquors ; and what is this diſco- 
very but a kind of {ecundary taſting, 

'Tis not improbable alſo,but that the ſenſe of teeling may be highly im- 
prov'd, for that being a ſenſe that judges of the more grofs and robuſt 
motions of the Particles of Bodies, ſeems capable of being improv d and 


-nſſiſted very many wayes. Thus for the diſtinguiſhing of Heat and Cold.the 
Weather-glaſs and Thermometer, which 1hawe deſcrib'd in this follow- 


ing Tregtiſe, do exceedingly perfe&i it ; by each of which the leaſt varia- 
tions of heat or cold, which the moſt Acute ſenſe is not able to diſtingviſh,are 
manifeſted This u3 oftentimes further promoted alſo by the help of Burn- 
ing-glalles,and the like, which colle& and unite the radiating heat. Thus 
the roughneſs and {ſmoothnefs of a Body #5 made mich, mag, ble by 
the help of a Microſcope, then by-the moſt tehder and dell &860Hanel.. 


Ferh a s, a Phyſatzan might, by ſever al other_ tangible proprieties, diſcover 
the conſlitution of a Body as well as by the Pulſe. © T do but inſtance 


theſe,to ſhew what poſbility there may be of many others, and what proba- 
bility and hopes there were of finding them.if this method were followed ; 


-- for-the Offices of the five Senſes being to detefi either the ſubtil and eurt- 


ous Motions propagated through all pellucid or perfefily homogeneous 
Bodies ; Or the moregroſs and vibrative Pulſe communicated through 
the Air and all other convenient mediyms.whether flaid or folid : Orthe 


efluvia 
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efluvia of Bodies diflolv'd in the Air ; Or the particles of bodies diſ- 
folv'd or diffoluble in Liquors, or the more quick and violent ſha- 
king motion of heat in all or any of theſe: whatſoever does any wayes pro- 
mote any of theſe kinds of criteria, does afford a way of improving ſome- 
one ſenſe, Ani what a mu Ititude of theſe would a diligent Man meet 
with in his inquiries * And this for the helping and promoting the tenti- 
tive faculty only. 

Next,as for the Memory, or retentive faculty, we may be ſuffctently 
infirufted from the written Hiſtories of civil ations, what great aſſe 4 
ſtance may be afforded the Memory, in the committing to writing things ob- 
ſervable in natural operations. If a Phyſitian be therefore accounted the 
more able in his Faculty, becaiiſe he has had long experience and practice, 
the remembrance of which, though perhaps very imperfect, does regulate all 
his after ations :- What ought to be thought of that man, that has not only 
a perfect regiſter of his own experience,but is grown old with the experience 
of many hundreds of years, and many thouſands of men. 

And though of late , men, beginning to be ſenſible of this convenience, 
have here and there repiſtred and printed ſome few Centuries, yet for the 
moſt part they are ſet down very lamely and imperfetily, and, 1 fear, many 
times not ſo truly, they ſeeming, ſeveral of them, to be deſign'd more for 
Oftentation then publique ule : For,not to inſtance,that they ds,for the 
moſt part,omit thoſe Experiences they have made , wherein their Patients 
have miſcarried,jt is very eaſte to be percety d,that they do all along hyper- 
bolically extol their own Preſcriptions, anJ vilifie thoſe of others. Not- 
withſtanding all which, theſe kinds of Hiſtories are generally eſteem'd uſe- 
ful, even tothe ableſt Phyſttian. © | 

- What may not be expected from the rational or deduGtive Faculty 
that 3s furniſht with ſuch Materials, and thoſe fo readily adapted, and 
rang d for uſe,that in a moment, as "twere, thouſands of Inſtances, ſerving 
for the illuſtration,derermination, or 1nvention, of almoſt any inquiry, 
may be repreſented even to the fight ? - How neer the nature of Axioms 
muſt all thoſe Propoſitions be which are examin'd before ſo many Wit- 
nefles ?- And how difficult will it be for any, though never ſo ſubtil an er- 
ror in Philoſophy, to ſcape from being diſcover d, after it has indurd the 
Touch, and ſo many other tryals ? d What 
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paring. Bodies for our taſt.; as the diſſolving of Metals with acid Liquors, 
make them taſtable, which were before altogether inſipid ; thas Lead be- 
comes ſweeter then Sugar, and Silver more bitter then Gall, Copper 


and Iron of moſt loathlome taſts. , And indeed the buſtneſs of this ſenſe 


being to diſcover the preſence of diſſolved Bodies in Liquors put on the 
Tongue. or in general to diſcover that a fluid body ha: ſome ſolid body difſolu'd 


in it, and what they are whatever contrivance makes this diſcovery 


improves this ſenſe. In this kind the mixtures of Chymical Liquors af- 


ford many Inſtances ; as the ſweet Vinegar that is impregnated with 


Lead may be aiſrovered to be fo by the affuſion of a little of an Alcalizate 


ſolution : The bitter liquor of Aqua fortis and Silver may be diſcover'd 


to be charg'd with that Metal, by laying in it ſome plates of Copper < 
'Tis not_improbable alſo,but there may be multitudes of other wayes of diſco- 
wering the parts diſolo d, or diſſoluble in liquors ; and what 15 this diſco- 
very but a kindof {ecundary taſting. 5 

Tis not improbable alſo,but that the ſenſe of teeling may be highly im- 


prov'd, for that being a ſenſe that judges of the more groſs and robuſt | 


motions of the Particles of Bodies, ſeems capable of being improv d and 


uſſiſted very many wayes. Thus for the diſtinguiſhing of Heat and Cold.the 


Weather-glaſs and Thermometer, which [have deſcrib'd in this follow- 


ing Treatiſe, do exceedingly perfe&i it ; by each of which the leaſt varia- 


tions of heat or cold, which the moſt Acute ſenſe is not able to diftinguiſh,ate 
manifeſted This iz oftentimes further promoted alſo by the help of Burn- 
ing-glafles,and the like, which cole and unite the radiating heat. 7 hns 
the roughnels and ſmoothnefs of a Body is made much, mag {en/1ble by 


the help of a Microſcope, then by the inoft tender and delt&862 Mind. 
_Perhaps, a Phyſitian might, by ſeveral other tangible proprieties, diſcover 
_ the conſitution of a Body as well as bythe Pulte; Tao but inſtance tn 


theſe,to ſhew what poſſibility there may be of many others, and what proba- 
bility and hopes there were of finding them.if this method were followed; 
for-the Offices of the froe Senſes being to detect either the ſubtil and curi+ 
ous Motions propagated through all pellucid or perfefily homogeneous 
Bodres ; Or the moregrols and vibrative Pulſe communicated through 
the Air and all other convenient mediums.whether fluid or ſolid : Or the 
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| effluvia of Bodies difloly'd in the Air ; Or the particles of bodies diſ- 

1 folv'd or diffoluble in Liquors, or the more quick and violent ſha- 

king motion of heat 7m all or any of theſe: whatſoever does any wayes pro- 

1 mote any of theſe kinds of criteria, does afford a way of improving ſome 
| 071 ſenſe. An1 what a multitude of theſe would a diligent Man meet 
| within hisi inquiries * And this for the helpino and pr omoting the tenti- 

tive faculty only. 

Next,as for the Memory, or retentive faculty, we may be ſufficiently 
infirufted from the written Hiſtories of civil actions, what great aſſt- 
ſtance may be afforded the Memory, in the committing to writing things ob- 
ſervable in natural operations. If a Phyſitian be therefore accounted the 

more able in his Faculty, becauſe he has had long experience and praftice, 

the remembrance of which, though perbaps wery imperfect, does regulate all 
his after afiions : What ought to be thought of that man, that has not only 

a perfect regiſter of his own experience.but is grown old with the experience 
of many hundreds of years, and many thouſands of men. 

And though of late , men, beginning to be ſenſible of this convenience, 
have here and there egiſtred and printed ſome few Centuries, yet for the : 
moſt part they are ſet down very lamely and imperfetily, and, I fear, many 
times not ſo truly, they ſeeming, ſeveral of them, to, be deſugn'd more for 
Oftentation then publique ule < HF or.not to inftance,that they do,for the 
moſt part,omit thoſe Experiences they have made , wherein their Patients 
have miſcarriedjt is very eaſte to be perceiv/d,that they do all along hyper- 
bolically extol their own Preſcriptions, an1 wilifie thoſe of others. Not- 
| withſtanding all which, theſe kinds of Hiſtories are generally eſteem'd uſe- 
ful, even tothe ableſt Phyſttian. 

What may not be expected from the rational or deduGive Faculty 
that is furniſht with ſuch Materials; and thoſe ſo readily adapted, and 
rang d for uſe,that in a moment, as 'twere, thouſands of Inſtances, ſerving 
for the1lluſtration,dererminat1on, or invention, of almoſt any inquiry, 

1 - mayberepreſented even tothe fight ? How neer the nature of Axioms 

1 muſt allthiſe Propoſitions be which are examin'd before ſy many Wit- 

nefles ® And how difficult will it be for any, though never ſo ſubtil an er- 
ror in Philoſophy, to ſcape from being diſcover d, after it has indurd the 
rouch, and ſo many other tryals * d What 
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The Prxtrace. 
I hat kind of mechanical way, and phyſical invention alſo 18 there re- 
quir d, that might not this way be found out ? The Invention of a way to 
find the Longitude of places 1s eaſily perform d, and that to az great per- 


tettion as i3 deſir'd,, or to as great anaccuratenels as the Latitude of 


places can be found at Sea ; and perhaps yet alſo to a greater certainty 
then that has been hitherto fad as I ſhall very ſpeedily freely manifeſt t9 
the world The way of fiying in the Aif ſeems principally unprafiicable, 

by reaſon of the want of ſtrength in humane muſcles ; if therefore 
Lin could be ſuppli d,it were, think., eafte to make twenty contrivances to 
perform the office of Wings : W. hat Attempts alſo [ have made for the 
ſupplying that Defe&i, and my ſucceſſes therein, which, Tthink., are wholly 
new,and not inconſiderable, I ſhall in another place relate. 

'7is not unlikely alſo, but that Chymiſts, if they followed this method, 
might find out their ſo much ſought for Alkahelt. What an univerſal 
Menſtruum , which diſſolves all forts of Sulphureous Bodies, Thave 
diſcover d ( which has not been before taken notice of as ſuch ) Thave 
ſhewn in the ſixteenth Obſervation. 

What a prodigious variety of Inventions in Anatomy has this latter 
Ape afforded, even in our own Bodies,in the very Heart, by which we live, 
and the Brain,which 4s the ſeat of our knowledge of other things ? witneſs 
allthe excellent Works of -Pecquer, Bartholinus, Billius, and many 
others ; and at home, of Door Harvy.DoGtor Ent, DoStor Willis, Door 
Gliflon. [Celeſtial Obfervations we have far exceeded all the An- 
tients,even the Chaldeans and Egyptians themſelves, whoſe valt Plains, 
high Towers,and clear Air, did not give them ſo great advantages over 
5, a5 we have over them by our Glafles. By the help of which. they have 


been very much outdone by the famous Galileo, Heveltus, Zulichem ; 


 andour own Countrymen; Mr.-Rook, Doftor Wren, and the great Orna= © 


ment of our Chureh and Nation,the Lord Biſhop of Exeter. And to ſay 
n0 more in Aerial Diſcoveries, there has been a wonderful progreſs made 
by the Noble Engine of the molt Iltuſtrious Mr. Boyle,whom it becomes 


me to mention with all honour, not only as my particular Patron,but as the 


Parron of Philoſophy it ſelf; which he every day increales by his La- 
bours, and adorns by zz Example. 
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The PREFACE: 

The good ſucceſs of all theſe great Men,and many others, and the now 
ſeemingly great obviouſnels of moſt of their and divers other Inventions, 
which from the beginning of the world have been, as 'twere, trodon, and 
yet not minded till theſe laſt inquifitive Ages ( an Argument that there 
may be yet behind multitudes of the like ) puts me in mind to recommend 
ſuch $ tudies,and the proſecution of them by ſuch methods, tothe Gentlemen 
of our Nation,whoſe leiſure makes them fit to undertake, and the plenty 
of their fortunes to accomplith, extraordinary things in this way, And I 
do not onlypropoſe this kind of Experimental Philoſophy as a matter of 
high rapture and delight of the mind, but even a; a material and fenfi- 
ble Pleaſure. So vaſt thevariety of Objetts which will come under 
| their Inſpeflions, ſo many difterent wayes there are of handling them, ſo 

great is the (arisfaCtion of finding out new things, that I dare compare 
* the contentment which they will injoy,not only to that of contemplation, 
1 but even to that which moſt-men prefer of the very Senſes themſelves. 
, And if they will pleaſe to take any incouragement from ſo mean 
' and ſo imperfegi endeavours as mine, upon. my own experience, I can 
( 
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aſſure them,without arrogance, That there has not been any inquiry or Pro- 
blem in Mechanicks, that I have hithertopropounded to my felt, but by a 
certain method ( which I may on ſome other opportunity explain ) I have 
1 been able preſently to examine the poſſtbility of it ; and if ſo, aseaſily to ex- 
copitate divers wayes of performing it : And indeed it 35 poſſible to do as | 

much by this method in Mechanicks, as by Algebra can be perform'd in : 
; Geometry. Mor can I at all doubt, but that the ſame method is as ap- 
- plicableto Phyſical Enquiries , and as likely to find and reap thence as 
) plentiful acropof Inventions ; and indeed there ſeems to be no ſubjedt ſo 
| barren.but may with this good husbandry be highly improv d. | 
Toward the proferntion of this metbod in Phyſical Inquiries, I have 
bere and there gleaned up an handful of Obſervations, inthe colleftion of 
moſt of which Imade uſe of Microſcopes, and ſome other Glaſles-and 1n- 
?  ſtruments that improve the ſenſe ; which way I have herein taken-, not 
3 that there arenot multitudes of uſeful and pleaſant Obſervables, yet uncol- 
lefied, obvious enough without the helps of Art , but only to promote the uſe 

of Mechanical helps for the Senſes,both in the ſurveying the already viſible 
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| the PREFACE: 
World, and for the diſcovery of many others hitherto unknown, and to make 


u5,with the great Conqueror,to be afſetied that we have not yet overcome one 


| World when there are ſo many others to be diſcovered, every conſiderable 


improvement of Teleſcopes or Microſcopes producing new Worlds and 
Terra-Incognita's to our wew. 

T he Glaſſes 1 uſed were of our Engliſh make,but though very good of the 
kind, yet far ſhort of what might be expected, could we once find a way of 
making Glaſſes Elliptical, or of ſome more true ſhape ; for though both 
Microſcopes, and Teleſcopes, 45 they now are, will magnifie an Objeti 
about a thouſand thouſand times bigger then it appears to the naked eye ; 
yet the Apertures of the Objeci-glaſſes are ſo very ſmall.that very few Rays 
are admitted, and even of thoſe few there are ſo many falſe, that the Object 
appears dark and indiſtin@ : And indeed theſe inconveniences are ſuch,as 
ſeem inſeparable from Spherical Glaſſes, even when moſt exatily made;but 
the way we have hitherto made uſe of for that purpoſe is (o imperfett,thatithere 
may be perhaps ten wrought before one be made tolerably good, and moſt of 
thoſe ten perhaps every one differing in goodneſs one from another, which 14 
an Aroument,that the way hitherto uſed is,at leaſtvery uncertain. So that 
theſe Glaſſes have a double defett;the one.that very few of them are exaCily 
true wrought : the other, that even of thoſe that are beſt among them, none 
will admit a ſufficient number of Rayes to magnifie the Object beyond a 
determinate bipneſs. - Againſt which Inconvemences the only Remedies I 
have hitherto met with are theſe. 

Firſt; for ficroſcepes (where the-Objett we view is near and within our 
power)the beſt way of making it appear bright inthe Glaſs,is to caſt a great 
quantity of light on it by means of cervex glaſſes, tor thercby,though the aper- 
ture be very ſmall,yet.there will throng 11 EOug it inch multitudes,that an 
Objc& will by this means indure to be magnifrd-as-much_ again as 1t. would. 
be without it. The way for doing which is this. Tmake choice of fome 
Room that has only one window open to the South , and at about three or 
four foot diſtance "= this Window.,on a Table, I place my Aficroſcope, and 


. then fo place either a round Globe of Water, or a very deep clear plaro cor 


vex Glaſs ( whoſe convex lide 1s turn'd towards the Window) that there 
is a great quantity of Rayes collefted and thxown upon the Object; Or it 
the Sun ſhine, I place a ſmall piece of oyly Par very near the Objeg, be- 
tween that and the light 5 then with a g60d large Burning-GlaisT 16 collect ' 
and throw-the Rayes on the Paper,that there may bea very great quantity 
of light paſs through it to the Object : yetI ſo proportion that light, that it 
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may not ſinge or burn the Paper. Inſtead of which Paper there may be 
made uſe of a ſmall piecc of Looking-glafſs plate, one of whoſe ſides is made 
rough by being rubb'd on a flat Tool with very fine fand, this will, if the 
heat be leiſurely caſt on 1t, indure a much greater degree of heat, and con- 
ſequently very much augment a convenient light. By a}} which means the 
light of the Sun, or of a Windoiy, may be fo caft on an Objef, asto makeit 
twice aslight as 1t would otherwile be without it, and that without any in- 
convenience of glaring, which the immediate light of the Sun js very apt to 
create in moſt Objects; for by this means the light is fo equally SAvſed, 
that all parts are altke jnlightned ; but when the ediite Rake of the Sun 
falls on it, the refiexions from ſome tew parts are fo vivid, that they drown 
the appearance of all the other, and are theruſe]ves alſo, by xcaſon of the in- 
equality of light, indiſtinCt, and appear only radiant ſpots. 

Rut becaule the light of the Sun, and alto that of a Window, isina conti- 
nual variation, and ſo mavy Objects cannot be view'd long enough by them 
to be throughly examin'd : beſides that , oftentimesthe Weather is-lq dark 
and cloudy, that for many dayes together nothing can be view'd : And be- 
cauſe alſo there are many Objects to be met with in the night, which cannot 
ſo conveniently be kept perhaps till the day, theretore toprocure and caſt a 
ſufficient quantity of light on an ObjeCt in the night, I thought of, and often 
uſed this, Expedient. | 


[ procur'd me a {mall Pedceſta}, ſuch as is defcrib'd inthe fifth Figure of 
the firſt Scheme gn the ſmall Pillar . A B, of which were two movable 
Armes CD, which by meansof the Screws EF, Tcould hx in any part of 
the Pillar 3 on the undexmolt of thele I plac'd a pretty large Globe of Glaſs 
G, fill'd with exceeding clear Brine, ſtopt, inverted, and hxt in the manne 
viſible in the Figure 5 out of the (1de of which Arm proceeded another 
Arm H, with many joynts 3 to the end of which was tafined a deep-plaire 
Convex glaſs I, which by means of this Arra could be moved toand fro, and 
fixt inany poſture. On the upper Arm was placed a ſmall Lamp K, which 
could be fo mov'd upon the end of the Arm , as to be ſet jn a fit poſture to 
give light through the Ball : By-means of this In{trument duly plac'd, asis 
E «hin the Figure, with the ſmall flame of a Lamp may be caſt as great 
and convenient a light on the Object as it will wel! ir Br being always 
conſtant, and to be had at any time. I found moſt proper for drawing the 
repreſentationsof thoſe {mal} Objects I had occaſion to obſerve. 


None of all which ways (though much beyond any other litherto made 


uſe of by any I know _) do afford a fufticient help, but -after .a..certain 


degree of magnifying,they leave us again in the lurch. Henceit were very 
deſirable, that ſome way were thought of for making the Objet-glafs of 
ſuch a Figure as would conveniently bear a large Aperture. 


As for Teleſcopes, the only improvement they ſeem capable of, 14 the 
increaſing of their length ; for the Objef being remote, there is no thought 
of giving it a greater light then it bas ; and therefore to augment the 


Aperture, the Glaſs muft be ground of a very large ſphere ; for, by that 


means, 
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- means;the longer the Glaſs be, the bigger aperture will it bear.jf the Glaſſes 


be of an equal goodneſs in their kind. Therefore a ſix will indure a 
much larger Aperture then a three foot Glaſs ; and a ſixty foot Glaſs will 


proportionably bear a greater Aperture then a thirty,and will as much ex- 


cel it alſo as a ſix foot does athree foot, as I have experimentally obſerv'd 
in one of that length madeby Mr, Richard Reives here at London, 
which will bear an Aperture above three inches over , and yet make 
the Objeft proportionably big and diſtin ; whereas there are very 
few thirty foot Glaſſes that will indurc an Aperture of more then two in- 
ches over. So that for Teleſcopes , ſuppoſing we had a wery ready way 
of making their Object Glaſſes of exaAly ſpherical Surfaces, we might, by 
mncreaſing the lengrh of the Glaſs, magnifie the Object to any aſſignable big- 
neſs. And for performing both theſe, I cannot imagine any way more ea- 


ſre,and more exa6i, then by this following Engine,by means of which, any 


Glaſſes.of what length ſcever,may be ſpeedily made.It ſeems the moſt eaſte, 
becauſe with one and the ſame Tool may be with care ground an Object 
Glaſs, of any length or breadth requiſite , and that with very little or no 
trouble in fitting the Engine , and without much kill in the Grinder, 
It ſeems to be the moſt exa& , for to the wery laſt ſtroke the Glaſs does 
regulate and refifie the Tool to its exat Figure ; andthe longer or more 
the Tool and Glaſs are wrought together, the more exa&t will both of them 
be of the deſir'd Figure, Further, the motions of the Glaſs and Tool do 
fo croſs each other , that there is not one point of eithers Surface,but has 
thouſands of croſs motions thwarting it , ſo that there can be no kind of 


Rings or Gutters made either in the Tool or Glaſs. 


The contrivance of the Engine is, only to make the ends of two large 
AMandrils4o-tomove,-that-the Centers of -them-may-..be at any.convenient 
diſtance aſunder , and that the Axis of the Manadrils lying both in the fame 
plain JEOGG, may meet each other in any aſſignable Angle ; both which 
requilites may be very well perform*d by the Engine deſcrib'd in the third 
Figure of the firſt A : where A Þ lignihes the Peamot a Lath fixt per- 
pendicularly or Horizontally, CD the two Poppet heads, tixt at about two 
foot diſtance, EF an Iron Mardril,whole tapering neck F runs in an adapt- | 
ed tapering braſs Collar; the othcr end E runs, on the point of a ScrewG 3; 
ina convenient place of this is-taſtned H a pully Whee], and into theend of 
it,that comes through the Poppet head C,: is ſcrewed a Ring of a hollow 
Cylinder K, or ſome other convenicntly ſhap'd Too]. of what wideneſs ſhall 

| | be 
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bs thought moſt proper for the cize of Glaſſes , about which it is to be ini- 
ploy'd : As, for Object glaſſes, between twelve foot and an hundred foot 
long , the Ring may be about fix inches over, or indeed ſomewhat 
more for thoſe longer Glaſſes. It would be convenient alſo, and not 
very chargeable, to have four or five ſeveral Tools; as one for al} Glailes 
between an inch and a foot, one for all Glaſſes between a foot and ten foor 
long, another for all between ten and an hundred,a fourth for all between 
hundred 'and a thouſand foot long ; and it Curioſity ſhall ever proceed (ov 
far,one for all lengths between a thouſand and ten thouſand foot long ; for 
indeed the principle 1s ſuch,that ſyuppoling the A7ardrils well made.,and of a 
good length, and ſuppoſing'great care be uſed: in working and poliſhing 
them,[ ſee no reaſon but that. a Glaſs of a thouſand,nay of ten thouſand foot 

long, may be as well madeas one of ten; for the reaſonis the ſame,ſuppoling 
the Marndrils and Tools be made ſufficiently ſtrong, ſo that they cannot 

bend; and ſnppoſing the Glaſs} out of which they are wrought, be capable 

of ſo great a regularity in its parts as to refraction : this hollow Cylinder K 

is to contain the Sand, and by being drove round very quick to and fro by 

means of a {mall Wheel, which may be mov'd with ones foot, ſerves to grind 

the Glaſs : The other Mardril is ſhapd like this, but it has an even neck in- 

ſtead of a taper one,and runs in a Collar, that by the help of a Screw; and a 

zoynt made like M in the Figure, it can be ſtil] adjuſtned to the wearing or 

waſting neck : intotheend of this Mandril 1s ſcrewed a Chock N, on which 

with Cement or Glew 1s faſtned the piece of Glaſs Q that istobe form'd ; 

the middle of which Glaſs 1s to be plac d juſt onthe edge of the Ring, and 
theLath OP is to beſet and fixt (by means of certain pieces and ara 
the manner whereot will be ſufficiently evidenc'd by the Figure ) in ſuch 
an Angle asis requilite to the forming of ſuch a Sphere as the Glaſs is de- 
ſign'd to be of z 'the geometrical ground of which being ſufficiently plain, 
though not heeded before, I ſhall, for brevities ſake, paſs over. This laſt 
Mandrilis to be made ( by means of the former, or ſome other Wheel) to 
run round very ſwitt alſo, by which two croſs motions the Glaſs cannot 
chuſe (if care be usd ) but be wrought into a-moſt exaCtly ſpherical 
Surfacc. 
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But becauſe we are certain, from the Laws of retration ( which 1 
| Thaveexperimentally found to be ſo,by an Inſtrunt T ſhall preſently de- 
ſcribe that the lines-of the-angles"of Incidence are *proportio- 
| nate tothe lines of the angles of RetraQtion, therefore if Glaſſes could 
| be made of thoſe kind of Figures, or ſome other, ſuch asthe moſt incompa- 
rable Des Cartes has invented, and demonflrated in his Philoſophical and 
1 © Mathematical Works.we might hape for a much preater perfeion of Opticks 

then can'be rationally expected from ſpherical ones; for though,c#teris pa- 
ribus, we find, that the larger the Teleſcope Object Glaſſes are, and the 
ſhorter thoſe of the Microſcope, the better they magnifie, yet both of them, 


beſide 
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beſids ſuch determinate dimenſions , are by certain inconveniences rendred 
wnuſeful ; for it willbe exceeding difficult to make and manage a Tube 
above an hundred foot long, and it will be as difficult to inlighten ar 
Objeft leſs then an hundred part of an inch diſtant from the Obyed Glaſs. 

I bave not as yet made any attempts of that kind, though I know two or 
three wayes, which, as far as T have yet conſidered, ſeem very probable,and 
may invite me to make a tryal as ſoon as Thave an opportunity, of which I 
may hereafter perhaps acquaint the world. | Inthe Interim, I ſhall deſcribe 
the Inſtrument Teven now mention'd, by which the retra&1on of all kinds 
of Liquors may be moſt exattly meaſur d, thereby to give the. curious an 
opportunity of making what further tryals of that kind they ſhall think 
requiſite to any of their intended tryals ; and to let them ſee that the laws 
of Refraion are not only notional. 


The Inſtrument conſiſted of five Rulers , or long pieces placed together, 
after the manner expreſt in the ſecond Figure of the firſt Scheme, where 


AB denotes a ſtraight piece of wood about ſix foot and two inches long, 
about three inches over, and an inch and halt thick , on the back fide of - 


which was hung a ſmall plummet by a line-{tretcht from top to bottom, by 
which this piece was ſet exactly upright,and fo very firmly bh ; inthe mid- 
dle of this was made a hole or center, into which one end of a hollow cy- 
lindrical braſs Box CC, faſhion'd asT ſhall by and by deſcribe, was plac'd, 
and could very eaſily and truly be mov'd to and fro ; the other end of this 
Box being put into, and moving in, a hole made in a ſmall arm DD; into 
this box was faſtned the long Ruler EF, about three foot and three or four 
inches long, and at three foot from the above mention'd Centers P P was 
a hole E, cut through, and croſs d with two ſmall threads, and at the end of 
It was fixt a ſmall fight G, and on the back {ide of it was fixt a ſmall Arm H, 
with a Screw to fix 1t in any place on the Ruler LM; this Ruler LM was 
mayv'd on the Center B ( which was exaCtly three foot diſtance from the 
middle Center P ) and a line drawn through the middleof it LM, was 


dividediby aLine of coxgs into ſome ſixty degrees,and each degree was ſub- 


divided into minutes, -1{0.that puntin the croſs of the threads in E upon any. 


part of-this divided line, I preſently knew what Angle the two Rules AB 
and E F made with each other, and by turning the Screw in H, I could fix 
them.in any poſition. The other Ruler alſo RS was made much after the 
fame manner, only it was not fixt to the hollow cylindrical Box. but,by means 
of two ſmall braſs Armes or Ears, it mov'd on the Centers of it ; this alſo, 
by means of the croſs threads inthe holeS, andby-a Screw-in K, could be 
faſtned on any divigon of another line of cords of the ſame radius drawn on 
NO. And fo by that means, the Angle made by the two Rulers, AB and 
RS, was.alfſo known. The Braſs box CC in the middle was ſhap'd very 
much like the Figure X, that 6, 1t was a cylindrical Box ſtopp'd cloſe at &- 


| therend,off of which a part both of the fides and bottomes was cut out, fo 


that 
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that the. Bax, when the Pipe and that was joyned to it, would;contain;the 
Water when fill'd half full, and would likewiſe, without running over, in- 
Jute bo BeinAlin'4 to an Angle , equal to that of the greateſt r afron' of 
Water; .and no more,without running over. The Buler E F was fait very faſt 
to thePipeY,.ſo that the Pipe V directed the length of \the RulerE Egand 


the Box and Ruler were moy'd on the Pin TT, 6 as to make any deſi- 
rable Angle with the Ruler AB. The bottom, of. this Pipe V was ſtop'd 


with a ſmall piece of exactly plain Glaſs, which was .plac'd exactly per- 
pendicular to the Line of direction, or Axis of the Ruler, 'E F..: The Pins 
allo T T weredrilld with ſmall holes through the 4xzs,and through thoſe 


holes was ſ{tretcht' and faſtned a ſmall Wire. There was likewiſe a {mall 
Pipe of Tin looſly put on upon the end of V, and reaching downto: the 
ſght G; the uſeof which was only to keep any falle Rayes of Jightfrom 
paſſing through the hottom of V, and only admitting ſuch to paſs as pier- 
ccd through the fight. G : All things being placed together in the manner 
deſcrib'd in the Figure 3 that is, the Ruler AB being fixt perpendicular, [ 
fill'd the Box CC with Water, or any other Liquor, £444 refractionT in- 
tended to try-, till the Wire paſſing through the ruddle of it were jult co- 
vered : then moved and fixt the Ruler F E at any aſtignable Angle, and 
placed the flame of a'Candle juſt againſt thEfight G 3 and looking through 
the fight], I moved the Ruler R S to and fro, til] Iperceived the light paſ- 
ſing through G to be covered, as 'twere, or divided by the dark, Wire paſ- 
ſing through PP: then turning the Screw 1n K, I fixt it in that poſture : 
And through the hole S, I obſerved what degree and part of 1t was cut by 
the crols threadsin $S. And this gave me the Angle of Inclination, APS 
anſwering to the Angle of Refrattion BPE : forthe ſurface of the Liquor 
in the Box will be alwayes horizontal , and conſequently AB will be a 
perpcndicular to itz the Angle therefore APS will meaſure,” or be the 
Angle of Inclination in the Liquor 3 next E PB muſt be the Angle of Re- 
fraction,tor the Ray that paſles through the ſight G, pales alſo perpendicu- 
larly through the Glaſs Diaptragme at F, and conſequently alſo perpendi- 
cularly through the lower ſurface of the Liquor contiguous to the Glaſs. and 
therefore ſuffers no retraction till it meet with the horizontal ſurface of the 
Liquor in C C, which1s determined by the two Angles. 


By means of this Inſtrument I can with\ittle trouble, and a very 
ſmall quantity of any Liquor, examine, moſt accurately, the refra&ion 


_ of it ,, not only for one-inclination, but for all; and thereby am inabled 


to make very accurate Tables ; _ ſeveral of which Thave-alſo experimentally 
made,and find, that Oyl of Turpentine has a much greater Refraftion 
then Spirit of Wine, though it be lighter ; and that Spirit of Wine 
haz a greater Refraftion then Water, though it be lighter alſo ; but that 
ſalt Water alſo has a greater Refraion then treſh, though it be heavier : 
but Allum water has a lef8 refraftion then common Water, though bea- 
vier alſo.So that it ſeems,as to the refraQtion made in a Liquor, the ſpeci- 
| f fick 
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fick gravity #4 of no efficacy.By this I have alfo found that look what pro- 
portion the Sine of the Angle of one Inclination has to the Sine of the 
Angle of Retra@ion, correſponderd to it, the: ſame proportion have all 
the Sines of other Inclinations tothe Sines of their appropriate Refr ations. 


My way for meaſuring how mucha Glaſs magnifies an ObjeCt, plac'd ata 
convenient diftance from my eye,is this. Having reCctih'd the Acroſcope, to 
ſee the defir'd Obje& through it very diſtinly, at the ſame time that I look 
upon the Obje& through'the Glaſs with one eye, Tlook upon other ObjeRs 
at the fame diſtance with my other bare eye; by which: meansI am able, 
by the help of a Anter divided into inches and {mall parts, and laid on the 
Pedeſtal of the Microfcope,to caſt,as it were, the magnih'd appearance of the 
Object upon the Ruler,and thereby exactly to meaſure the Diameter it ap- 
pears of through the Glaſs, which being compar-d with the Diameter it ap- 
pears of to the naked eye, will eaſily afford the quantity of its magnify- 
e—_—_—: 

he Microſcope, which for the moſt part I made uſe of, was ſhap'd much 
like that in the frxth Figure of the firſt Scheme, the Tube being for the moſt 
part not above fix or ſeven inches long,though, by reaſon it had four Draw- 
ers, it could yery much he lengthened, as occaſion required 3 this was con- 
triv'd with three Glafles;a ſmall ObjeCt Glaſs at A, a thinner Eye Glaſs about 
B, and a very deep one about C: this I made ufe of only when I had oc- 
cafion to ſee much of an Object- at once 3 the middle Glaſs conveying a 
very great company of radiating Pencils, which would go another way, and 
throwing them upon the deep Eye Glaſs. But when ever I had occaſion to 
examine the ſmall parts of a Body more accurately, I took out the middle 
Glaſs,and only _—_ ufe of one Eye Glaſs with the Object Glals, for always 
the fewer the RefraCtions are, the more bright and clear the Object appears. 
And therefore *tis not to be doubted , but could we make a AZcroſcope to 
have one only refraQtion, it would, ceteris paribus, far excel any other that 
had a greater number. And henceit is, that if you take a very clear piece 
of a broken Yerice Glaſs, and ina Lamp draw it out mto very ſmall hairs or 
threads, then holding the ends of thefe threads in the flame, till they melt 
and run into a fmall round Globn], or drop, which w1ll hang at the end of 
the thread; and if further you ſtick ſeveral af theſe upon the end of a ſtick 
with a little ſealing Wax, ſo. as that the threads ſtrand upwards, and then on 
a Whetſtone firſt grind off a good part of them, and afterward on a ſmooth 
Metal plate; with a-little-Tripoly,-rub them. till. they, come to be very 
 \mocth; if one of theſe be fixt with a little foft Wax againſt a ſmall needle 
hole, prick'd through a thin Plate of Brafs, Lead, Pewter, or any other Me- 
tal, and an ObjeQ, plac'd very near, be Took'd at — It, 1t will both 
magnifie and make ſome Objects more-diſtinct then any ot the great 2icro- 
ſcopes. But becauſe theſe, though exceeding ecafily made, are yer very trou- 

| blefometo be us d,becauſe of their ſmalnefs,and the nearneſs of the Objett 3 
therefore to prevent both theſe, and yet ha ve only two Retractions, I pro- 
vided mea Tube of Brafs, ſhap'd much like that in the fourth Figure of the , 
firſt Scheme; into the ſmaller end of thisI fixt with Wax a good plane cor 
Vex 
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vex Objeft Glaſs,with the convex lide towards the Object, and into the 
bigger end I fixt alſo with wax a pretty large plano Convex Glaſs, with 
the convex fide towards my eye, then by means of the ſmall hole 
by the fide, I fill'd the © intermediate ſpace between theſe two Glaſſes 
with very clear Water, and with a Screw ſtopp'd itid; then ' purti 

ona Cell forthe Eye, I could perceive an Objef&t more bright then I could 
when the intermediate ſpace was only fill'd. with Arr, bur this for other -in- 
conveniences, I made bur little uſe of. Leong ot ty dans 

My way for fixing both the Glaſs and Object to the, Pedeſtal moſt conve- 
niently was thus : Upon one fide of a round Pedeſtal AB, in the fxth Fi- 
gure of the firſt Schee,was fixt a ſmall Pillar CC, onthis was fitted a finall 
Iron Arm D, which could: be mov'd up and down, and fixt tn.any partvf the 
Pillar,by means of a ſmall Screw Ez onthe end of this Arm was a ſmall Ball 
fitted intoa kind of ſocket F, made in the ſide of the BraſsRing G,' through 
which the ſmall end of the Tube was ſcrew'd 3 by means of which tontri- 
vance I could place and fix the Tube in what poſture I defir'd ( which:for 
many Obſervations was exceeding neceſlary ). and adjuſten it moſt exa(tly 
to any Object. 

For placing the ObjeCct,I made this contrivance 3 upon the end of a ſmall 
braſs Link or Staple H H, I fofaſtned a round, PlatelI I,. that it might be 
turn'd round upon its Center K, and going pretty ſtiff, would ſtand 
fixt in any poſture it was ſet ; onthe fide of this was fixt a ſmaY Pillar P, 
about three quarters of an inch high, and through the top of this was thruſt 
a ſmall Iron pin M, whoſe top juſt ſtood over the Center of the Plate 3 on 
this top Tfixt a ſmall Objett, and by means of theſe contrivancesT was able 
co. turn it into all kind of poſitions, both to my Eye and the Light for by 
moving round the {mall Plate on1ts center, could move it one way, and by 
turning the Pin M, I could move it another way, and this without ſtirring 
the Glaſs at all , or at leaſt but very little : the Plate likewiſe I could move 
to and froto any part of the Pedeſtal, ( which in many caſes was very con- 
venient )-and fax it alſo in any Poſition, by means of a Nut 'N, which was 
ſcrew'd on upon the lower part of the Pillar CC. All the other Con- 


\ 


- trivancesare obvious enough from the draught,and will need no deſcription 


Now though this were the Inflrument I made moſt uſe of, yet T have 
made ſeveral other Tryals with other kinds of Microſcopes, which both 
for matter and form were very different from common ſpherical Glaſſes. 
I have-mage a Microſcope with one piece of Glaſs, both whoſe ſurfaces 
were plains. - 1 have made another only -with-a-plano-concave, without 
any kind of refleSiion, divers alſo by means of refle&ion. Thave made 
others of, Waters, Gums, Refins, Salts, Arſenick, Oyls, and with 
divers other mixtures of watery and oyly Liquors. Andindeed the 
ſubje 33 capable of a great variety ; but I find generally none more uſe- 
ful then that which 1s made with two Glaſſes, ſuch as I have already _de- 
ſcrib 4. | What 
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What the things are I obſerv'd, the following deſcriptions will manife eſt + 
in brief, they were either exceeding ſmall Bodies, or exceeding fmall: 
Pores, or exceeding ſmall Motions, © ſome of each of which the Reader 
will find in the following Notes,and ſuch, as Iprefume, ( many of then; 
at feaſt) will be new, and perhaps not leſs ſtrange :* Some ſpecinen of 


each of which Heads the Reader will find in the ſubſequent delineations, 


and indeed if ſome more then I was willing there ſhould be; mhith tas 
accaſt oned by my firſt Intentions to print a. much greater SH then, [ 
hioe ſince found time to compleat. Of ſuch therefore as Thad, 1 ſales F- 
ed only ſome few of every Head, which for ſome particulars ſeem'd moſt ob- 


ſervable, rejefling the reſt as ſuperfluous to the preſent Deſign. 


What each of the delineated Subjefis are,the following deſeriptions, an- 
next toeach will inform,of which T ſhall here, only once for all, add, That 
in divers of them the Gravers have pretty well follow d my direftions and 
draughts.; and that in making of them, T indeavoured (-as far as Iwas 
able) ) fir to diſcover the true appearance , and next to make a plain re- 


preſentation of it. This I mention the rather , becauſe of theſe kind of 


Objebis there is much more difficulty to difconer the true ſhape , then of 
thoſe viſible tothe naked eye, the ſame Objed ſeeming quite differing, in 
one poſition to the Light, from what it really is, and may be diſcover d 
in another. And therefore I never began to make any draught before by 
many examinations in ſeveral lights, and in ſeveral poſitions to thoſe 
lights, I had diſcover'd the true form. For it is exceeding difficult in 
ſome Objefts , to diſtinguiſh between a prominency and adepreſſion, 
between a ſhadow and a black. ſtain, or a refleion and a whiteneſs 
in the colour. Beſides, the tranſparency of moſt Objects renders them 
Jet much more difficult then if they were opacous. The Eyes of a Fly in 


- - one kind of light appear almoſt like a Lattice, drilld through with _ 
danice of ſmall holes ; which probably may be the Reaſon, why the Ingeni- © 


ous Dr, Power fem to ſuppoſe them ſuch. In the Sunſhine they look. 
like a Surface cover d with golden Nails ; in another poſture, like a Sur- 
face cover d with Pyramids ; in enother with Cones; and in other po- 
ures of quite other ſhapes ; but that which exhibits the beſt, 3s the Light 
colleed - on the ObjefT, by thoſe means I have already deſcrib d. 


- And 
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And this was undertaken in proſecution of the Deſign which the ROY - 
AL SOCIETY haspropos'd to it ſelf. For the Members of the Aſſembly ha- 
wing before their eys ſo many tatal Inſtances of the errors and falſhoods,in which 
the greateſt part of mankind has ſo long wanared, becauſe they rely a upon the 
ſtrength of humane Reaſon alone, have begin new to correti all Hy- 
potheſes by ſenſe, as 5 eamen do their dead Reckonings by Ceeleſtial 
Obſervations;and to this purpoſe it has been their principal indeauour toen- 
large & ſtrengthen the Senſes by Medicine,and by ſuch outward Infſtru- 
ments as are proper for their particular works, Þy this means they find ſome 
reaſon to ſuſpeF,that thoſe effesis of Bodies, which have been commonly attri- 
buted to Qualities, and thoſe confeſs'd-to be occult, are perform'd by the 
ſmall Machines of Nature, which are not to be diſcern d without theſe helps; 
ſeeming the meer produds of Motion, Figure,and Magnitude; and that the 

Natural Textures, which ſome call the Plaſtick faculty, may be made in 
Looms,which a greater perfeiion of Opticks may make diſcernable by theſe 
Glaſſes;ſo as now they are no more puzz{ed about them,then the vulgar are to 
concetve,howTapeſtry or fiowred-Stutts are woven. And the ends of all theſe 
Inquiries they intend to be the Pleaſute of Contemplative minds, but abaze 
all.the eaſe and diſpatch of the labours of mens hands.They dv indeed neg- 
left no opportunity to bring all the rare things of Remote Countries within the 
compaſs of their knowledge and pratiice.But they flill acknowledg their moſt 
uſeful Informations to ariſe from common things, and from diverfitying 
their moſt ordinary operations upon them. They do not wholly reje&i Evperi- 
ments of meer light and theory ; but they principally aim at ſuch, whoſe 
Applications will improve and facilitate the preſent way of Manual Arts. 
And though ſome men, who are perhaps taken up about leſs honourable Em- 
ployments, arepleas d to cenſure their proceedings, yet they can ſhew more 
fruits of their firſt three years, wherein they have aſſembled, then any other 
Society in Europe can for a much larger ſpace of time.'7Tus true, ſuch un- 
dertakings as theirs do commonly meet with ſmall incouragement , becauſe 
men are generally rather taken with the plaufible and diſcurſive, then the 
real and the ſolid part of Philoſophy ; yet by the good fortune of their inflitu- * 
tion,in an Age of all others the moſt inquiſitive,they have beert aſſiſted by the 
contribution and preſence of very many ofthe chief Nobility and Gentry, 


g and 
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and others,who are ſome of the moſt confiderable in their ſeveral Profeſſions. 
But that that yet farther convinces me of the Real eſteem that the more le- 
rious part of men have of this Society,zs, that ſeveral Merchants,men who 
abi in earneſtCwhoſe Objebi 33 meum 09 tuum.that great Rudder of humane 

affairs)have adventur'd conſiderable ſums of Moneyto put in prabtice what 
fome of our Members have contrived, and have continued ſtedfaſt in their 
good opinions of ſuch Indeavours, when not one of a hundred of the wlgar 
have believed their undertakings feaſable.And it is alſo fit to be adhd tha 


they have one advantage peculiar to themſelves,that very many of their num- 


ber are men of Converfe and Traffick ; which i4 a good Omen, that their 
attempts will bring Philoſophy from words to aQ1on.ſeeing the men of Buſi- 
neſs have had fo great a ſhare in their firſt foundation. 

And of this Rind Tought not to conceal one particularGenerofity,which more 
nearly concerns my ſelf. It is the muniticence of Sir JohnCutler,in endowing 
a Lefure for the promotion of Mechanick Arts,to be governed and direfed 
byThisSociety .ThisBounty I mention for the Honourableneſs of the thing it 


ſelf,and for the expeflation which I have of the efficacy of the Example ; for 


it cannot now be objefied to themthat their Deſigns will be eſteemed frivolous 
and vain, when they have ſuch a real Teſtimony of the Approbartion of 
a Man that 32 ſuch an eminent Ornament of this renowned City, and one, 
who, by the Variety, and the happy Succeſs, of his negotiations, has given 
evident proofs, that he us not eaſie to be deceiryy d. This Gentleman has well 
obſeru'd, that the Arts of life have been too long impriſon'd in the dark. 


ſhops of Mechanicks themſelves,&9 there hindred from growth.either by ig- 


norance,or ſelf-intereſt;and he has bravely treed them from theſe inconveni- 
ences:He hath not only obliged Tradeſmen,but Trade it ſelf:He has done a 
pork. that is worthy of London, and has taught the chief City of Commerce 
inthe world the right way how Commerce is tobe improv'd. We have already 


ſeen many other preat ſigns of Liberality and a large mind, fromthe ſame © 


hand: For by his diligence about theCorporation tor the Poor;by bis hono- 
rable Subſcriptions for the rebuilding of St.Paul's;by his chearful Disburl- 


ment for the replanting of Ireland,and by many other ſuch publick works, 


he has ſhewn by what meas he indeawours to eſtabliſh his Memory ; - and 
now by this laſt gift he has done that which became one of the wiſeſt Citizens 
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of our Nation to accompliſh, ſeeing one of the wiſeſt of our Statelmen,the 
Lord Verulam, firſt propounded it, 

But to return to my Subjefi, from a digreſſion, mhich, Ihope,ny Reader 
will pardon me, ſeeing the Example is ſo rare that 1can make no more ſuch 
digreſſions. If theſe my firſt Labours ſhall be any wayes uſeful to inqui- 
ring men, 1 muſt attribute the incouragement and promotion of them to a ve= 
ry Reverend and Learned Perlon, of whom this ought in juſtice to be ſaid, 
Thar there is fcarce any one Invention, which this Nation has pro- 
duc'd in our Age, but it has ſome way or other been {er forward by 
his affiftance. My Reader.d believe.will quickly gbefs, that it 3 Dr. Wil- 
kins that I mean. He iz indeed a man born for the good of mankind,and for 
the honour of his Couutry. In the tweetnels of whoſe behaviour,zn the 
calmneſs of his mind, # the unbounded goodneſs of his heart, we have 
an evident Inſtance, what the true and the primitive unpatſionare Religi- 
on was, before it waz ſowred by particular Fattions. hn a word, his Leal 
has been fo conſtant and eftettua] in advancing all good and profitable 
Arcs.that as one of the Antient Romans faid of Scipio, That he thanked 
God that he was a Roman ; becauſe whereever Scipto had been born, 
there had been the ſeat of che Empire ot the world : So may { thank 
God, that Dr. Wilkins was an Engliſhman, for whereever he had lived, 
there had been the chief Seat of generous Knowledge and true thiloio- 
phy. 7o the truth of thia.there are ſo many worthy men living that will ſub 
ſcribe, that I am confident, what I bave here ſaid, will not be look'd upon, 
by any ingenious Reader, as a Panegyrick, but only as a real teſti- 
mony. | 

By the Advice of this Excellent man I firſt ſet upon this Enterpriſe, yet 
till came to it nith much ReluQtancy. becauſe 1 was to follow the footſteps of 
fo eminent a Perſon a» Dr. Wren ,- who was the firſt that attempted any 
thing of this nature ; whoſe original draughts do now make one of the Orna- 
ments of that great Colletiion of Rarities in the Kings Cloſer. This Ho- 
nor, which his firſt beginnings of this kind have receiv'd, to be admitted in- 
to the moſt famous place of the world.did not ſo much incourage, as the ha- 
zard of coming after Dr. Wren did affright me ; for of him Imuſt affirm, - 
that, fmce the time of Archimedes, there ſcarce ever met in one man, in ſo 

great 
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great a perfeftion, ſuch a Mechanical Hand, and fo Philoſophical a 
Mind. 

Butat Laſt, being afſur edboth by Dr. Wilkins,and Dr. Wren tinſelf 
that be had given over his intentions of proſecuting it, and not finding that 
there was any elſe deſign'd the purſuing of it ſet upon this ol and . 
was not a little incourag d toproceed in it, bythe Honour the Royal Society |: 
was pleas'd to favour me with,in approving of thoſe draughts (which from 
time to time as Thad an opportunity of deſcribing) I preſented to them. And 
particularly by the Incitements of divers of thoſe Noble and excellent Per- | 
ſons of it, which were my more eſpecial Friends,who were not leſs urgent with þ 
me for the publiſhing, then for the proſecution of them. 

After I had almoſt compleated theſe Pifiures and Obſervations ( ha- 
wing had divers of them ingraven , and was ready to ſend them to the 
Preſs) Iwas inform'd ,. that the Ingenious Phyſitian Dr. Henry Power 
had made ſeveral Microſcopical Obſervations,which had I not afterwards, 
upon our interchangably viewing each others Papers, found that they were 
for the moſt part differing from mine, either in the Subject it ſelf, or in the 
particulars taken notice of ; and that his deſign was only ts print Obſer- 
vations without Piftures,T bad even then ſuppreſſed what Thad fo far pro- 
ceededin. But being further excited by ſeveral of my Friends, in comply- 
ance with their opinions, that it would not be unacceptable to ſeveral inqui- 
ſitive Men, and hoping alſo, that 1 ſhould thereby diſcover ſamething 
New to the World, T have at length caſt in my Mite, into the vaſt Treaſu- 
ry of A Philoſophical Hiſtory. And it is myhope, as well as belief, that 
theſe my Labours will be no more comparable tothe ProduQions of - many 
other Natural Philoſophers, who are now every where buſie about greater | 
things ; then my little Objefts are tobe compar'd to the greater and more 
beautiful Works of Natute, A Flea, a Mite, a Gnat, to an On Ele- 

phant, or a Lyon. 
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Phyſiological Deſcriptions 


MINUTE BODIES: 


MADE BY 


MAGNIFYING GLASSES; 


WITH 
OBSERVATIONS and [NqQuiRIEs thereupon. 


Obſervations and Natral hiſtory the moſt genuine, fim- 
ple, and inſtructive. We muſt firſt endevour to make - 
letters, and draw ſengle ſtrokes true, before we ven- 
ture to write whole Sextences, Or to draw large Pi- 
&ures. And in Phyfical Enquiries, we muſt endevour 
to follow Nature in the more plaiz and eaſje ways ſhe 
treadsin the moſt [mple and ancompounded bodies, to trace her ſteps, and 
be acquainted with her manner of walking there, before we venture our 
ſelves into the multitude of meanders ſhe has in bodies of a more complica- 
ted nature ; leſt, being unable to diſtinguiſh and judge of our way, we 

uickly loſe both Nature our Guide,and oxr ſeſves too.and are left to wan- 
to in the /abyrinth of groundleſs opinions; wanting both judgment. that 


liebt, and experience, that clew, which ſhould dire& our proccedings. —_ 


We will begin thele our Inquiries-theretore-with-the- Obſervations of 
Bodies of the molt ſeple ature fir{t,and fo gradually proceed to thoſe of a 
more compounded one.[n proſecution of which method, we ſhall begin with 
a Phyſical point; of which kmd the Point of a Needle is commonly reckon'd 
for one 3 and1s indeed, tor the moſt part, made fo ſharp, that the naked 
eye cannot diltinguith any parts of it : It very cafily pierces, and makes its 
way through all kind of bodies ſofter then it felf:But if view'd with a very 
good Microſcope, we may find that the top of a Needle (though as to the 


ſenſe 


S in Geometry, the moſt-natural way of beginning is Schem.2, 
from a Mathematical point ; ſoisthe ſame method in Fig.1, 
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ſenſe very ſharp) appears a broad,blunt, and very irregular end; not reſem- 


bling a Cone, as is imagin'd, but onely a piece of a tapering body, witha 


preat part of the top remov'd, or deficient. The Points of Pins are yet 
more blunt, and the Points of the moſt curious Mathematital Inſtruments 
do very ſeldome arrive at ſo great a ſharpneſs ; how much therefore can 
be built upon demonſtraticns made onely by the productions of the Ru- 
ler and Compaſles, he will be better able to conſider that ſhall but view 
thoſe points and lines with a Microſcope. 

Now though this point be commonly accounted the ſharpeſt (whence 
when we would expreſs the ſharpneſs of a point the moſt ſaperlatrvely, we 
ſay, As ſharp as a Needle) yet the Afcroſcope can atiord us hundreds of In- 
ſtances of Points many thouſand times tharper : ſuch as thoſe of the hairs, 
and briſtles, and claws of multitudes of Tnſes; the thorns, or crooks, or . 


| hairs of leaves, and other ſmall vegetables; nay, the ends of the ſtrie or 


ſmall paralelipipeds of Amianthus, and alumen plumoſum:; of many of 
which, though the Points are fo ſharp as not to be vitble, though view'd 
with a Microſcope (which magnifies the Object, in bulk, above a million of 
times) yet I doubt not, but were we able pra#ically to make Aficroſcopes 
according to the theory of them, we might tind hills, and dales,and pores, 
and a ſufhcient bredth, or expanſion, to give all thoſe parts elbow-room, 
even inthe blunt top of the veryPoint S , any of thele fo very nary bodies. 
For certainly the quantity or extenſion of any body may be D7viſible 372 int- 


- finitum, though perhaps not the mratter. 


But to proceed :\ The Image we have here exhibited in the 
firſt Figure, was the top of a {mall and very ſharp Needle, whoſe 
point 24 4 nevertheleſs appear'd through the MAficroſcope above a 
quarter of an inch broad, not round nor flat , but irregular and a- 
even ; ſo that it ſeem'd to have been big enough to have afforded a 
hundred armed Mites room enough to be rang d by each other without 
endangering the breaking one anothers necks, by being thruſt off on et- 
ther ſide. The ſurface of which, though appearing to the naked eye very 
ſmooth,could nut nevertheleſs hide a multitude of holes and ſcratches and 
ruggedneſles from being diſcover'd by the 44croſcope to inveſt it, ſeveral 
of which inequalities (as A,B,C, feem'd holes made by ſome ſmall ſpecks of 
Auſt ; and D ſome adventitions body, that {tuck very cloſe to it) were ca- 
ſaal. All the reſt that roughen the ſurtace, were onely ſo many marks of 
the rudeneſs and bungling of Art. So unaccurate is it, in all its produQti- 
ons, even in thoſe which ſeem moſt neat, that if examin'd with an organ 
more acute then that by which they were made, the-more we fee of their-- 


ſhape, the leſs appearance will there be of their beauty : whereas in the 


works of Nature, the deepeſt Diſcoveries ſhew us the greateſt Excellen- 
cies. An evident Argument, that he that was the Author of all theſe 
things, was no other then Omr potent ; being able to include as great a va- 
riety of parts and contrivances 1n the yet ſmalleſt Diſcernable Point, as in 
thoſe vaſter bodies (which comparatively are called alſo Points) ſuch as 
the Earth, $#x, or Planets. Nor need it ſeem ſtrange that the Earth it ſelf 
may be by an Aralogie call 'd a:Phyſical Point:For as its body,though now 
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ſo near us as tofill our eys and fancies witha ſenſe of the vaſtneſs of it, 


- enough, though in ſome places there wanted a good fantſy well prepoſeſt 


_ of the paper, which at beſt appears no {mother then a very courſe piece of 
_ſhag'd cloth, next the zrreeularity ! the Type or Ingraving, and a third is the 
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may by alittle Diſtance, and ſome convenient Diminiſhing Glaſſes, be 
made-vanith into a ſcarce viſible Speck, or Point (as I have often 4 
try'd on the 2/007, and (when not too bright) on the $#7: it ſelf.) So, 
could a Mechanical contrivance ſuccesfully anlwer our Theory, we might 
ſee the leaſt ſpot as big as the Earth it lelt z and Diſcover, as Des Cartes Diep. ch. 
alſo conjectures, as great a variety of bodies in the A007, or Planets, as in 9: 9 9. 
the Earth. 

But leaving theſe Diſcoveries to future Induſtries, we ſhall proceed to 
add one Obſervation more of a pozrt commonly fo call'd;that is, the mark 
of a full ſtop, or period. And for this purpoſe I obſerved many both printed 
ones and writtez 3 and among multitudes I found few of them more round 
or regalar then this which I have delineated in the third figure of the ſe- 
cond Scheme, but very many abundantly more disfignr'd; and for the 
moſt part if they ſeem d equally round to the eye, I found thoſe points 
that had been made by a Copper-plate, and Roll-preſs, to be as =2 
as thoſe which had been made with Types, the moſt curious and {mothly 
engraver ſtrokes and points, looking bur as ſo many furrows and holes, and 
their printed impreſſzons, but like ſxmtty daubings on a matt or uneven 
floor with a blunt extinguiſht brand or {tick's end. And as for points 
made with a per they were much #zore rugged and deformed. Nay,having 
view'd certain pieces of exceeding curious writing of the kind ( one of 
which in the bredth of a #wo-pence compris'd the Lords prayer, the Apoſtles 
Creed, the ten Commandments, and about half a dozen verſes beſides of the 
Bible, whole lines were ſo ſmall and near together, that I was unable to 
#umber them with my waked eye, a very ordinary Microſcope, I had then a- 
bout me, inabled me to ſee that what the Writer of it had aflerted was 
trxe, but withall diſcover'd of what pitifull bxngling ſcribbles and ſcrawls 
it was compos d,Arabiarn and China charaFers being almoſt as well thap'd 5 
yet thus much I mult ſay tor the Man, that it was for the moſt part legible 


to help one through. It this manner of ſ/-ral/ writing were made eaſte and 
praGicable (and I think I know ſuch a one, but have never yet made 
tryal of it, AY one might be inabled to write a great deale with much 1 
eaſe, and accurately enough in a very little roome ) it might be of very 

good uſe to convey ſecret Inteligence without any danger of Diſcovery =» 
-OT mrs But to come again to the point. The Irreg»larities of 1t 

are cauſed by three or "= coadjutors, one of which 1s, the uneven ſurface 


roxeh Danbing of the Printing-Inkthat lies upon the inſtrument that makes 
the impreſſion, to all which, add the variation made by the Different 
lights and ſhadows, and you may have ſufficient reaſon to ghelſs that a poire 
may appear much more xg/ then this, which I have here preſented, which 
though it appear'd through the Microſcope gray, like a great ſplatch of 
London dirt, about three inches over ; yet to the naked eye it was black, 
and no bigger then that in the midſt of the Circle A. And could Ln 
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found Roomin this Plate to have inferted an O you ſhould have ſeen that 
the letters were not more diſtinct then the points of Diſtindtion, nor a 
drawn tircle more exactly ſo,then we have now ſhown a porrrt to be a point. 


——m. 


Obſerv. 11. Of the Edge of a Razor. 


"He ſharpeſt Edge hath the ſame kind of affinity to the ſharpeſt Poirt 
| in Phyſicks, as a [ze hath to a poizt in Mathematicks ; and therefore 
the Treaty concerning this, may very properly be annexed to the for- 
mer. A Razor doth appear to be a Body of a very neat and curious a- 
ſpect, till more cloſely viewed by the Microſcope, and there we may ob- 
ferve its very Edge to be of all kind of ſhapes, except what it ſhould be. 
For examining that of a very {harp one, I could not find that any part of 
it had any thing of ſharpnels in it; but it appear'd a rough ſurtace of a 
very conliderable bredth from {ide to fide, the narroweſt part not ſeem- 
ing thinner then the back of a pretty thick Knife. Nor ist likely that it 
ſhould appear any otherwiſe, ſince as we juſt now ſhew'd that a point ap- 
pear'd a circle, tis rational a lize ſhould be a paralelograrr. 

Now for the drawing this ſecond Figure(which repreſents a part of the 
Edge about halta quarter of an inch long of a Razor well ſet) I ſo plac'd it 
between the Object- laſs & the light.that there appear'd a reflection from 
the very Edge.repreſente by the white line abc def. In which you may 
perceive it to be ſomewhat ſharper then elſewhere about 4, to be indent- 


ed or pitted about b, to be broader and thicker about c, and unequal 


and rugged about e, and pretty even between a b and ef. Nor wasthat 
part of the Edge g þ7 & fo ſmooth as one would imagine fo ſmooth bo- 
dies asa Hone and Oyl ſhould leave it ; for beſides thoſe multitudes of 
ſcratches, which appear to have raz'd. the ſurface g þ 7 k, and to crois 
each other every way which are not halt of them expreſt in the Figure, 
there were ſeveral great and deep ſcratches, or furrows, fuch as g þ and 
z k, which made the ſurface yet more rugged, caus'd perhaps by ſome 
ſmall Duſt caſually falling on the Hone, or ſome harder or more flinty 
part of the Hone it ſelf. The other partoft the Razor 1, whichis poliſh'd 
on a grinding-ſtone, appear'd much rougher then the other, looking al- 


moſt like a plow'd field, with many parallels, ridges, and furrows, and a _ 


cloddy, as twere, or an uneven ſurface : nor ſhall we wonder at the 


roughneſtes of thoſe-furfaces,;-fince even-in_the moſt curious wrought + 
Glaſſes for Microſcopes, and other Optical ules, T have, when the Sun has —— 


. ſhone well on them, diſcover d their ſurface to be varioully raz'd or 


ſcratched, and to conſiſt of an infinite of ſmall broken ſurfaces, which re- 
flect the light of very various and differing colours. And indecd it ſeems 
impoſiible by Art tocut the ſurface of any hard and brittle body (mcoth, 
ſince Pwtte, or even the moſt curious ns te that can be made ule of, to 
poliſh ſuch a body, mult conſiſt of little hard rough particles, and each of 
them mult cut its way, and conſequently leave ſome kind of gutter or 
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furrow behind it. And though Nature does ſeem to do it very readily im 
all kinds of fluid bodics, yet perhaps furure obſervators may diſcover 
even theſe alſo rugged; it being very probable, asI elſewhere ſhew, that 
fuid bodies are made up of ſmall ſolid particles variouſly and ſtrongly 
mov'd, and may find reaſon to think there is ſcarce a-ſurtace i rerun 4a 
tur perfe&tly imooth. The black ſpot m #, 1 gheſs to be ſome {mall 
ſpeck of ruſt, for that I have oft obſerv'd to be the manner of the working 
of Corrolive Juyces. To conclude, this Edge and piece of a Razor, if it 
had been really ſuch as it appear'd through the Aficroſcope, would ſcarce- 
ly have ſerv'd to cleave wood, much leſsto have cut off the hair of beards, 
unleſs it were after the manner that Lxciar merrily relates Charoz to have 
made uſe of, when with a Carpenters Axe he chop'd off the beard of a ſage 
Philoſopher, whoſe gravity he very cautiouſly fear d would indanger the 
overſetting of his Wherry. 


a_—_—_sA__unw _ 
—_— 


Obſerv. 111. Of fine Lawn, or Linnen Cloth. 


His is another product of Art, A piece of the fineſt Lawn I was able 

to get, {0 curious that the threads were ſcarce diſcernable by the na- 
ked eye,and yet through an ordinary Microſcope you may perceive what 
a goodly piece of coarſe Matting it is 3 what proportionable cords each of 
its threads are, being not unlike, both in ſhape and ſize, the bigger and 
coarſer kind of ſingle Rope-yarn,wherewith they uſually make Cables. That 
which makes the Lawn o tranſparent, is by the Microſcope, nay by the 
naked eye, 1f attentively viewed, plainly enough evidenced to bethe 
multitude of ſquare holes which are left between the threads, appearing 
to have much more hole in reſpect of the intercurrent parts thenis for the 
moſt part left in a atirowindew. which it does a little reſemble, onely 
the crofling parts are round and not flat. 

Theſe threads that compoſe this fine contexture, though they are as 
ſma]l asthoſe that conſtitute the finer ſorts of Silks, have notwithſtanding 
nothing of their gloſlie, pleaſant,and lively refle&ion. Nay, Ihave been 
informed both by the Inventor himſelf, and ſeveral other eye-witneſles, 


that though the flax,out of which it is made,has been (by a ſingular art, of 


that excellent Perſon, and Noble Vertuoſo, M. Charls Howard, brother to 
the Dwke of Norfolk lo curiouſly drefs'd and prepar'd,as to appear both to 

biſe. and to receive all kinds 
of colours,as well as Sleave-Silk ; yet when this Silken Flax is twiſted into 
threads, it quite loſeth its former luſter, and becomes as plain and baſe 
a thread to look on, as one of the ſame bigneſs, made of common Flax. 


The reaſon of which odd Phenomenon ſeems no other then this ; that 


though the curiouſly dreſt Flax has its parts fo exceedingly ſmall, as to 
equallize, if not to be much ſmaller then the clew of the Silk-worm, eſpe- 
cally in thinneſs, yet the differences between the figures of the conſti- 
tuting filaments are fo great, and their ſubſtances ſo yarious, that whereas 


#4 thoſe 


5 


Schem. 1. 
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thoſe of the $3/k, are ſmall,round, hard, tranſparent, and to their bigneſs 
proportionably ſtiff, 1o as each filament preſerves its proper Fignre, and 
conſequently its vivid refle&:o7 intire, though twiſted into a thread, if . 3 
not t0O === ; thoſe of Flax are flat, limber, ſofter,and lefs tranſparent, and } 
intwiſting into a thread they joyn,and lie ſo cloſe together.as to loſe their 
own, and deſtroy each others particular reflections. There ſeems there- 
fore three Particulars very requiſite to make the ſo dreſt Flax appear Silk 
alſo when ſpun into threads, Firſt, that the ſubſtance of it ſhould be 
made more clear and tranſparent, Flax retaining in ita kind of opacatmg 
brown, or yellow ; and the parts of the whiteſt kind I have yet obferv'd 
with the 4ficroſcope appearing white, like flaw'd Horn or Glaſs, rather 
then clear, like clear Horn or Glaſs. Next that, the filaments ſhould each 
of them be rounded, if that could be done,which yet is not ſo very neceſ-. 
ſary, if the firſt be perform'd, and this third, which 1s, that each of the 
ſmall filaments be ſtifred;, tor though they be ſquare, or flat, provided 
they be tranſparent and ſtiff, much the ſame appearances muſt neceſſarily 
follow. Now, though I have not yet made trial, yet I doubt not, but that 
both theſe proprieties may be alſo induc'd upon the Flax,and perhaps too 
by one and the fame Expedient, which fome trials may quickly inform any 
ingenious attempter of, who from the uſe and profit of ſuch an Invention, 
may find fufhcient ——_ to be prompted to ſuch Inquiries. As for 
the tenacity of the ſubſtance of Flax, out of which the thread is made, it 
ſeems much inferiour to that of Silk, the one being a vegetable, the 
other an animal ſubſtance. And whether it proceed from the better con- 
cottion,. or the more homogeneous conſtitution of azimzal ſubſtances 
above thoſe of vegetables, I do not here determine; yet ſince I ge- 
nerally find, that vegetable ſubſtances do not equalize the teracity of ani- 
mal, nor theſe the teracity of ſome purified mineral ſubſtances; T am 
very apt tothink, that the texactty of bodies does not proceed from the 
hamons, or hooked particles, as the Epicureans, and ſome modern Philoſs- 
phers have imagin'd ; but from the more exaCt congruity of the conſti- 
tuent parts, which are contiguous to each other, and ſo bulky, as not to 


- be eafily ſeparated, or ſhatter'd, by any ſmall pulls or concuſſion of 


Schems. 3. 
Fig. 1. 
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- - Obſerv. 1 V. _ Of fine naled Silk, or Taffety. 


His is the appearance of a piece of very fine Taffety-riband in the - 
bigger wats? I Glaſs, which you ſee exhibits it like a very con- : 
ventent ſubſtance to 25, 2 Bed-matts,or Door-matts of,or to ſerve for Bee- 
hives, Corn-ſcuttles,Chairs. or Corn-tubs,it being not unlike that kind of 7? 
work, wherewith in many parts in Er-glard, they make ſuch Utenſils of : 
Straw.a little wreathed,and bound together with thongs of Brambles. For * 
in this Contexture, each little filament, fiber, or clew of the Silk-worm, ? 
ſeem'd about the bigneſs of an ordinary Straw, as appears by the little tr- © + 
regular 3 
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regular pieces,a b,c d,and ef; The Iarp,or the thread that ran croſling the 
Riband;appear'd like a fingle Rope ot an Inch Diameter ; but the Woof, 
or the thread that ran the length of the Riband, appear d not half fo 
big. Each Inch.of tx-peny-broad Riband appearing no lek then a piece 
of Matting Inch and halt thick, and'twelve foot ſquare ; a few yards of 
this, would be enough to floor the long Gallery of the Loure at Pax. 
But to return to our plece of Riband : It atiords us a not unpleaſant ob- 
ject, appearing like a bundle, or wreath, of very clear and tranſparent 
Cylinders,if the Silk be white, and curioully ting'd ; if it be colour'd,cach 
of thoſe ſmall horney Cyl/iders attording in fome place or other of them, 
as vivid a reflection, as 1t it had been fent trom a Cy/znder of Glaſs or Horn: 
In-ſo-much, that the reflections of Red, appear'd as if coming. from fo 
many Granates, or Rubies. The lovelineſs of the colours of Silks above 
thoſe of hairy Stufis,or Linnen,conſiſting asIelfſe-where intimate,chiefly.in 
the tranſparency, and vivid retleCtions from the Cercave,or inner farface 
of the tranſparent Cylinder, as are alſo the colours of Precious Stones ; 
for moſt of the reflections from each of thele Cylizders, come from the 
Concave ſurface of the air, which is as 'twere the toil that incompatjes the 
Cylinder. The colours with which each of theſe Cylinders are ting d, ſeem 
partly to be ſuperhcial, and ſticking to the out-{ides of them ; and partly, 
to be imbib'd, or ſunck 1nto the ſubſtance of them : tor Silk, ſeeming to 
be little elſe then a dried thread of Glew, may be ſuppos'd to be very 
ealily relaxt,and ſoftened, by being ſteeped in warm, nay in cold, if pene+ 
trant, juyces or liquors. And thereby thoſe tinctures, though they tinge 
perhaps but a {mall part of the ſubſtance, yet being ſo highly impregnated 
with the colour, as to be almoſt black with it, may leave an impreflion 
ſtrong enough to exhibite the defir'd colour. _ A pretty kinde of artifi- 
cial Stuff I have ſeen, looking almolt like tranſparent Parchment, Horn, 
or Iling-glaſs, and perhaps ſome ſuch thing it may be made of, which be- 
ing tranſparent, and of a glutinous nature, and ealily mollified by keep- 
ing in water, as I found upon trial, had imbib'd, and did remain ting'd 
with a great variety of very vivid colours, and tothe naked eye, it look'd 
very like the ſubſtance of the Silk. And I have often thought, that pro- 


.bably there might be a way found out, to make an artificial glutinous 


compoſition, much reſembling, 1t not full as good, nay better, then that 
Excrement,or whatever other ſubſtance 1t be out of which, the Silk-worm 
wire-draws his clew. It ſuch a compoſition were found, it were certain- 


3 ly an calie.matter-to find very quick ways of-drawing- it-out into ſmall 
2 wires for uſe. I need not-mention-the-uſe of fach-an Invention;nor the be- 
FF nefitthatis likely to accrue to the finder,they being ſufficiently obvious. 
8 TThishint therefore, may, Ihope, give ſome Ingenious inquiſitive Perſon 
an occaſion of making ſome trials, which 1f ſucceſsfull, I have my atm, and 
I ſuppoſe he will have no occaſion to be diſpleas'd. - 
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Obſerv. V. Of watered Silks, or Stuffs. 


Here are but few Artificial things that are worth obſerving with a 

! Microſcope 3 and theretore I ſhall ſpeak but briefly concerning them. 
For the Productions of art are ſuch rude mi{-fhapen things, that when 
view'd with a Mzcroſcope.there is little elſe obſervable,but their deformity, 
The moſt curious whe re5 1 appearing no better then thoſe rude Kwlſrarr 
Images we find mention'd in Pxrchas, where three notches at the end of a 
Stick, ſtood for a face. And the moſt ſmooth and burniſh'd ſurfaces appear 
moſt rough and unpoliſht : So that my firſt Reaſon why I ſhall add but a 
few obſervations of them, 1s, their miſ-thapen form; and the next, is their 
uſcleſsneſs. For why ſhould we trouble our ſelves in the examination of 
that form or ſhape (which 1s all we are able to reach with a Microſcope) 
which we know was deſign'd for no higher a uſe, then what we were able 
to view with our naked eye? Why ſhould we endeavour to diſcover 
myſteries in that which hasno ſuch thing in it ?-And like Rabbizs find out 
Caballiſms, and enigmds inthe Figure, and placing of Letters, where no 
ſuch thing lies hid : whereas in zataralformsthere are ſome ſo ſmall, and 
ſo curious,and their defign'd buſineſs ſo far remoy'd beyond the reach of 


- our ſight,that the more we magnify the obje&, the more excellencies and 


myſteries do appear And the more we diſcover the imperfeCtions of our 


' ſenſes, and the Omnipotency and Infinite perfeCtions of the great Crea- 


tour. I ſhall therefore onely add one or two Obſervations more of artif;- 
cial things, and then come to the Treaty concerning ſuch matters as are 
the Produdtions of a more curious Workman, /One of theſe,ſhall be that 
of apiece of water'd Silk, repreſented in the ſecond Figure of the third 
Scheme,asit appear'd through the leaſt magnifying Glaſs. A B. ſignifying 
the long way of the Stutf,and C D the broad way. This Stuff, if the right 
fide of it be looked upon, appears to the naked eye, all over ſo waved, 
undulated, or grain'd, with a curious, though irregular variety of brigh- 
ter and darker parts, that it adds no ſmall gracetulneſs to the Gloſs off 
It is ſo known a propriety, that it needs but little explication, but it is ob- 
ſervable, which perhaps every one has not conſidered, that thoſe parts 
which appear the darker part/ofthe wave, in one poſition to the light, in 
another appears the lighter,and the contrary;and by this means the undu- 


Jations become tranftent;and-in-a-continual-change,according as. the po- 7 


ſition of the parts 1n reſpeCt of the incident beams of light is varied. The 
reaſon of which odd phenomena. to one that has but diligently examin'd 
it even With his naked eye, will be obvious enough. But he that obſerves 
it with a 4icroſcope, may more ealily perceive what this Protexs 1s, and 
how i1t-comes to change its ſhape. He may very eaſily perceive, that it 

roceeds onely from the variety of the RefleFions of light, which is caus'd 
= the . various Boy of the Particles, or little protuberant parts of the 
thread that compole the ſurface; and that thoſe parts of the waves that 


appear 
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appear the brighter.throw towards the cyec a multitude of ſmall reflecti- 
ons of light, whereas the darker ſcarce attord any. The reafon-of which 
reflection, the Micro/cope plainly diſcovers, as appears by the Figure. In 
which you may percelve, that the w_—_ parts oft the furtace confilt of 
an abundance of large and ſtrong retleCtions,denoted by a, a, a, a, a, &Cc. 
for the ſurfaces of thole threads that run the /ozg way, are by the Mecha- 
nical proceſs of watcring, creas 4 or angled in another kindof poſture . 
then they were by the weaving : for by the weaving they are onely bet 
round the warping threads z but by the watering, they are bent with ar 
anele, or elbow, that 1s inſtead of lying, or being bent round the threads, 
as in the third Figure, 4,4, a, a, a, are about b,b,b (b,b,b repreſenting the 
ends,as 'twere, of the croſsthreads,they are bent about) they are creas'd 
on the top of thoſe threads, with an angle, as in the fourth Figure, and 
that with all imaginable varicty ; ſo that,whereas before they refleted 
the light onely from one point of the round ſurface, as about c, c, c, they 
now when water'd, reflect the beams from more then half the whole ſur- 
face.as de, de, de, and in other poſtures they return no retieQions at all 
from thoſe ſurfaces. Hence in one Py they compoſe the brighter 
parts.of the waves,in another the darker. And theſe refleCtions are alſo 
varied, according as the particular parts are varioufly bent. The reaſon 
of which creaſing we ſhall next examine; and here we muſt fetch our in- 
formation from the Mechamiſm or manner of proceeding in this operation z 
which, as I have been intorm d, 1s no other then this. 

They double all the Stutt that 15 to. be water'd, thatis,they creaſe it juſt 
through the middle of 1t, the whole length of the piece, leaving the right 
{ide of the Stuff inward, and placing theo edges, or filvages juſt upon 
one another,and,as near as they can,place the wale fo in the doubling of it, 
that the wale of the one ſ1de may lie very near parallel, or even with the 
wale of the other ; for the nearcr that poſture they lie, the greater will 
the watering appear 3 and the more obliquely,or acroſs to each other they 
lie, the ſmaller are the waves. Their way for folding it for a great wale 
is thus : they take a Pin,and begin at one lide of the piece in any wale,and 
ſo moving it towards the other {1de, thereby direct their hands to the op- 
polite ends of the wale, and then, as near as they can, place the two op- 
poſite ends of the ſame wale together, and fo double, or told the whole 
piece, repeating this enquiry with a Pin at every yard or two's diſtance 
through the whole length ; then they ſprinkle it with water,and fold it the 
longways, placing between cvery told a-piece of Paſtboard; by which 
means allthe wrong fide of the water'd-Stuff becomes fat, and with little 


3 wales, and the wales on the other f1de become the more protuberant 5 


whence the creaſingsor angular bendings of the wales become the more 
perſpicuons. Having telded it in this manner,they place it-with an inter- 
Jacent Paſtboard into an hot Preſs, where it is kept very violently preſt, 
till it be dry and ſtiff ; by which means, the wales of either-contiguous 
{1des leave their own 1mpreſlions upon each other, as is very mani- 
feſt by the ſecond Figure, where tis obvious enough, that the wale of the 
piece 4 BC D runs parallel between the pricked lines ef. ef, ef, and as 

D maniteſt 
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manifeſt to diſcern the impreſſions upcn theſe wales, left by thoſe that 
were preſt upon them,which lying not exactly parallel with them, but a lit- 
tle athwart them, as is denoted by the lines of,o 00 0,gh. eh.ch, between 
which the other wales did he parallel;they are ſo varioutly,and irrepular- 
ly creasd that being put into that ſhape when wet,and kept fo till they be 

rie, they ſo ſet each others threads, that the Moldings remain almoſt as 
long as the Stuff laſts. 

Hence it may appear to any one that attentively conſiders the Figure, 
why the parts of the wale 4, a, a, a, 4, a, ſhould appear bright ; and why 
the parts 6,6, b,b,b,b, ſhould appear ſhadowed, or dark; why ſome, as 
d,a,d,dq.d,d, ſhould appear partly light,and partly dark : the varicties of 

*—hich refleCtions and ſhadows are the only cauſe of the appearance of wa- 
tering in Silks, or any other kind of Stuffs. 

From the' variety of reflection, may alſo be deduc'd the cauſe why a 
ſmall breez or gale of wind ruffling the ſurface of a ſmooth water, makes 
It appear black; as alſo,on the other ſide, why the ſmoothing or burniſh- 
Ing the ſurface of whitened Silver makes it look black ; and multitudes of 
other phznomena might hereby be ſolv'd, which are too many to be here 


infiſted on. 


tA es CEE VINE 


Obſerv. VI. Of ſmall Glaſs Canes, 


Hat I might be ſatish'd, whether it were not poſſible to make an 

Artificial pore as ſmall as any Natural I had yet found, I made ſe- 
veral attemps with ſmall g/aſs Mes, melted in the flame of a Lamp, and 
then-very ſuddenly drawn out into a great length. And, by that means, 
without much difficulty, I. was able to-draw ſome almoſt as ſmall asa. | 
Cobweb, which yet, with the 4ficroſcope, I could plainly perceive to be % 
perforated, both by looking on the exds of it,and by looking onit againſt 
the light ; which was much the eaſter way to determine whether it were {| 
ſolid or perforated; for, taking a {mall pipe of glaſs, and cloſing one ® 
end of it, thenfilling it half full of water, and holding it agazrſt the light, 7 
I cculd, by this means, very eaſily find what was the differing aſpe# of a 
ſolid and a perforated piece of glaſs 3 and fo eaſily diſtinguiſh, without 
ſeeing either end, whether any Cylinder of glaſs I look d on, werea ſolid | 
ſtick, or a bel/ow cane. And by this means,[ could alſo preſently judge of ® 
any ſmall filament of glaſs, whetherit-were hollow or.2ot, which would |} 
have been excceding tedious to examine by looking on theend.”  And-# 
many ſuch like ways I-was fain to make ule of, in the examining of di- 7? 
vers other particulars related in this Book, which would have been no : 
ealie task to have determined mecrly by the more common way of look- F 
ing on, or viewing the Object. For, it we conhider firſt, the very faint | 
lieks wherewith the object is ehlightened, whence many particles ap- | 
pear opacous, Which when more enlightned, appear very tranſparent, fo | 
that I was fain to determine its tranſparency by one glaſs, and its texture f 


by another Next, the wnmanageableneſs of molt Objefs, by reaſon 
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of their ſmalneſy, 3. The difficulty of finding the deſired point, and of 
placing It 1o, as to reflect the light conveniently tor the Inquiry, Laſtly, 
ones being able to view It but with oze eye at once, they will appear ho 
{mall obſtru&ions, nor are they ealily remov d without many contrivan- 
ces, But toproceed, I could not find that water, or ſome deeply ting'd 
liquors would in ſmall ones rile lo high as one would expect; and the 
higheſt 1 have found it yet rilc in any of the pipes I have try d, was to 
21 inches above the level of the water in the veſlcl: tor though I found 
that in the ſmall pipes it would 7#bly enter at firſt, and run about 6 or 
7 inches upwards; yet I found it then to move upwards ſo flow, that I 
have not yet had the patience to oblerve it above that height of 21 i#- 
ches (and that was in a pretty /arge Tipe, in compariſon of thoſe I for- 
merly mentioned ; for I could oblerve the progreſs of a very deep ting'd 
liquor in it with my zaked eye, without much trouble; whereas many of 
the other pipes were ſo very ſmall, that unleſs in a convenient poſture to the 
light, I could not perccive thexz :) But 'tis very probable. that a greater 
patience and' aſſiduity may dilcover the Jiquors to riſe, at leaſt to remain 
ſuſpended, at heights that I ſhould be lJoath now evento gheſs at, if at 
leaſt there be any proportion kept between the height of the aſcending 
liquor, and the bigneſs of the holes of the pipes. 


An Attempt for the Explication of this Exyeriment. 


* My Conjecture, That the unequal height of the ſurfaces of the water, EI 
proceeded from the greater preſſure made upon the water by the Air Fig. 1. S 
without the Pipes A B C, then by that within them: I (hall endeavour to. 
confirm from the truth of the two following Propoſetiors : 
The firſt of which is, That az unequal preſſure of the incumbent Air, 
will cauſe an unequal height in the water's Surfaces. 
And the ſecond 1s, That in this experiment there is ſuch an unequal 
preſſure, 
That the firſtis true, the following Experiment will-evince. © For if 
you take any Vellel ſo contrived, as that you can at pleaſure either i- 
creaſe or diminiſh the preſſure of the Air upon this or that part of the Sx- 
perficies ot the water, the equality of the height of thoſe parts will pre- 
_ lently be loft ; and-that part of the Superficies that ſuſtains the greater pref 
fare, "will be zxferior to that which undergoes the leſs. —A- fit- Veſſel for 
this purpoſe, will be an inverted Glaſs Syphoz,, ſuch an one as is deſcri- 
bed in the $7xth Figure, For it into it you put Water enough to fill it as 
high as 4 B, and gently blow in at D, you ſhall depreſs the Superficies B, 
and thereby raiſe the oppolite Superficies A to a conſederable height, and 
by gently fucking you may produce clean contrary ettefts. - 
Next, 'T hat there is ſuch an equal preſſure, I ſhall prove from this, 
That there is a much greater incongruity of Air to Glaſs ,and ſome other Bodies, 
then there is of Water to the ſame, 
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By Congruity, T mean a property of a fiuid Body, whereby any part of it 
zs readily united with any other part, either of it ſelf, or of any other $imi- 
lar. fuid, or ſolid body : And by Incongruity a property of a fluid, by which 
it is hindred from uniting with any diſſmmilar, fluid,or ſolid Body. 

This laſt property, any one that hath been obſervingly converſant 
about fluid bo ies, cannot be — of, For (not now to mention 
ſeveral Chymical Spirits and Oyls, which will very hardly, if at af, be 
brought to #2ix with one another; inſomuch that there may be found 
ſome 8 or 9, or more, ſeveral diſtinct Liquors, which ſpimming one up- 
on another, will not preſently -#ix) we need ſeek no further for Exam- 
ples of this kind in flvids, then to obſerve the drops of rain falling through 
the air, and the bubbles of air which are by any means conveyed under 
the ſurface of the water 3 or a dropof common Salſet Oyl ſwimming upon 
water. In all which, and many more examples of this kind that might 
be enumerated, the i-corgruity of two fluids is ealily diſcernable. And 
as for the Congruity or Incongruity of Liquids, with ſeveral kinds of firms 
Bodies, they have Jong ſince been taken notice of, and called by the 
Names of Drizeſs and Moiſtyre (though theſe two names are not compre- 
henſive enough, being commonly uſed to fignifie only the adhering or 
not adhering of water to ſome other ſolid Boatzes Jot this kind we may ob- 
ſerve that water will more readily wet ſome woods then others ; =" that 
water, let fall upon a Feather, the whiter fide of a Colwort, and ſome 
other leaves, or uptdn almoſt any dxſty, xn@Fnons, or reſinous ſuperficies, 
will not at all adhere to them, but eaſily tumble off trom them, like a ſolid 
Bowl: whereas, ifdropt upon Linnen, Paper, Clay, green Wood, &c. it will 
not be taken off, without leaving ſome part of it behind adherizg to them. 


_ So @Qrick:filver, which will very hardly be brought to ſtick to- any vegeta- 


ble body, will readily adhere to, and mingle with, ſeveral clean wetalline 
bodies. | 

And that we may the better finde what the caxſe of Congruity and 
Ircongruity in bodies is, it will be requiſite to conſider, Firſt, what is the 
cauſe of fiuidneſs ; And this, T conceive, to be nothing elſe but a certain 
pulſe or ſhake of heat ; for Heat being nothing elle but a very briskand ve- 
hement agitation of the parts of a body (as I have ellwhere made proba- 
bable) the parts of a body are thereby made fo looſe from one another, 
that they eaſily move any way, and become fluid, That I may explain 
this a little by a groſs Similitude, ler us fuppoſe adifhof fand ſet upon” 


© ſome body that is very much agitated, and ſhaken with ſome quick and 


ſtrong vibrating motion.as on a Milſtene turn'd round upon the under ſtone 


very violently whilſt it is empty;or on a very ſtiff Dr#--head,which is ve- 
hemently or very nimbly beaten with the Drumſticks. By this means, 
the ſand inthe diſh, which before lay like a d#and unattive body, be- 
comes a perfect fiurd ; and ye can noſooner make a hole in it with your 
finger, but it is immediately filed wp again,' and the upper ſurface of it 
levell'd. Nor can you bury a light body, asa piece of Cork under it, but 
ſt preſently emerges or ſwims as twere on the top 3: nor can you lay a 
heavier on the top of it, as a piece of Lead, but it 1s immediately burzed 
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in Sand, and (as 'twere) ſinks to the bottom. Nor can you make a hole 
in the ſide of the Diſh, but the ſand ſhall 7x ont of it to a level, not an 
obvious property of a fluid body, as ſuch, but this dos imitate 3 and all 
this meerly cauſed by the vehcment agitation of the conteining vellel ; 
for by this means, each ſand becomes to have a vibrative or daneing-mo» 
tion, ſo as no other heavier body can reſt on it, unleſs ſuſtsin'd by lome 
other on either ſide : Nor will it ſuffer any Body to be bexeath it,- unleſg 
it be a heavier then 1t ſelf. Another Inſtance of the ſtrange /ooſering 
nature of a violent jarring Mution, or a ſtrong and nimble vibrative 
one, we may have from a piece of iro grated on very ſtrongly with a 


file : for it into that a pin be ſcrew'd ſo firm and hard, that though it has 


a convenient head to1t, yer it can by no means be u»ſcrew'd by the fin- 
gers; 1f, I ſay, you attempt to unſcrew this whilſt grated oz. by the file, it 
will be found to undoe and turn very eaſily. The hrſt of theſe Examples 
manifeſts, how a body actually divided into ſmall parts, becomes a fiwid; 
And the Jatter Sap # x by what means the agitation of heat fo eafily 
looſens and wnties the parts of ſolid and frm bodies. Nor need we ſup- 
poſe heat to beany thing elſe, befides tuch a motion ; for ſuppoſing we 
could Mechanicaby produce ſuch a one quick and ſtrong enough, we need 
not ſpend fel to welt a body. Now, thatI do not ſpeak this altopether 
groundleſs, I muſt refer the Reader to the ObſervatronsT have made up- 
on the ſhining ſparks of Steel, for there he ſhall ind that the ſame effects 

are produced upon ſmall chips or parcels of Stecl by the flame, and by 4 
quick and violent motion ;, and 1t the body of fteel may be thus melted 
(as I there ſhew it may) I think we have little reaſon to doubt that al- 
moſt axy ather may-not alſo. Every Smith can inform one how quick] 

both his File and the Iron grows hot with filize, and if you r#b almo 


any two hard bodies together, they will do the fame : And we know, 


that a ſufficient degree of heat caules flnidity, in ſome bodies much foon- . 
er, and 1n others later ; that 1s, the parts of the body of ſome are fo looſe 
from one another, and ſo #apt to cobere, and ſo minute and little, that a 
very ſmall degree of agitation keeps them always in the ſtate of flnidity. 
Of this kind, I ſuppoſe, the #ther. that is the medinw or fluid body, in 
which all other bodies do as it were fwim and move; and particularly, 
the Air, which ſeems nothing elſe but a kind of tin@xre or ſolution of ter- 
reſtrial and aqueous particles dſfolv d into it, and agitated by it,, juft as 
theeind@rre of Cochencelis nothing-but ſome finer diſſolyble parts of that 
Concretelick d up or drſſalv'd by the flazd water. And fromthisNotion 
of it, we.may cally give a more Intelligible reaſon, how the Air becomes 


ſo capable of Karefa#7ion and Condenſation. For, as m tintFares,one grain 


of ſome ſtroxgly tinging ſubſtance may ſenſebly colour ſome hundred thou- 
ſand grains of appropriated Liquors,lo as every drop of it has its proportio- 
nate ſhare, and be ſenſibly ting d, as I have try'd both with Lagwood 


Y and Cochenee! : Andas lome few grains of Salt is able to infeft- as 
one a quantity,as may be found by precipitations, though not fo eafily 


y the ſght or afte ; fo the Air. which ſeems to be but as twere a #iaFnre 


or ſaline ſubſtgnce, diſſolu'd and agitated by the fluid and agil Ather,maay dif- 


perle 
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to be darkret by clouds, &c, which-are nothing but a: kind of precipitati-- 
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erſe and expand it ſelf into a waſt ſpace, if it have room enough, and 
infect.,as it were,every part of that ſpace. But,as on the other fide,if there 
be but ſome fewgrains of the Mquor, It may extrad all the colour of the 
tinging ſubſtance, and may ſolve all the Salt, and thereby become 


mmch more impregnated with thoſe ſubſtances, ſo may all the air that ſuf- 


ficed ina rarify'd ſtate to fill ſome hundred thouſand ipaces of ther, be 
compris'd in only oxe,but in a polition proportionable denſe. And though 
we have not yet found out ſuch ſtrairers for TinCtures and Salts as we 
have for the Air, being yet unable to ſeparate them from their diflolving 
liquors by any kind of filtre, without precipitation, as we are able to ſe- 
parate the Air from the Xther by Glaſs, and ſeveral other bodies. And 
though we are yet unable and ignorant of the ways of precipitating Air 
out of the Ather as we can Tinctures, and Salts out of ſeveral diſſolvents; 
yet neither of theſe ſeeming impoſſible trom the nature of the things, nor 
ſo i3-probable but that ſome happy future induſtry may find out ways to 
effet them 3 nay, further, ſince we find that Nature does really perform 
(though by what means we are not certain) both theſe aCrions, namely, 
by precipitating the Air in Rain and Dews, and by ſupplying the Streams 
and Rivers of the World with freſh water, ſtraiz'd through ſecret ſub- 
terraneous Caverns: And fince, thatin very many other proprieties they 
do ſo exattly ſeem of the ſame nature 5 till further obſervations or 
tryalsdo inform us of the contrary, we may ſafely enough conclude them of 
the ſame kind. For it ſeldom happens that any two natures have ſo ma- 
ny properties coincident or the ſame, as I have obſerv'd- Solutions and 
Air to have, and to be different in the reſt. And therefore Ithink it nei- 
ther impoſſible, irrational, nay nor difficult to be able to predi& what is 
likely to happen in other particulars alſo, beſides thoſe which 0bſeruatior: 
or Experiment have declared thus or thus; eſpecially, if the circum- 
ſtances that do often very much conduce to the variation of the effects be 


duly weigh'd and conſider'd. And indeed,-were there not a probability of 


this, our i2:quiries would be endleſs, our tryals vain, and our greateſt in- 


ventions would be nothing but the meer produds of chance, and not of 


Reaſon ;, and, like Mariners in an Ocean, deſtitute both of a Compaſs and 


the ſight of the Celeſtial guids, we might indeed, by chance, Steer direly 


towards our defired Port, but 'tis a thouſand to one but we miſt our aim, 
But to proceed, we may hence alſo give a plain reaſon, how the Air comes 


on, and how thoſe precipitations tall down in Showrs. Hence alſo could 
I very eaſily, and I think truly, deduce the cauſe of the curious {xareu- 
lar figures of Snow, and the appearances of Haloes, &*c. and the fadden 
thickning of the Sky with Clouds, and the vaniſhing and diſappearing of 
thoſe Clouds again; for all theſe things may be very eaſily imritated in-a 
glaſs of liquor,with ſome {light Chymical preparations as I have often try'd, 
and may ſomewhere elſe more largely relate, but have not now time to 
ſet them down. But to proceed, there are other bodies that conſiſt cf 
particles more Groſs, and of a more apt figure for coheſtorr, and this re- 
quires a ſomewhat greater agitation 3 ſuch, I ſuppoſe v. fermented vinous 
Spirits 
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Spirits, ſeveral Chymical Oils, which are much of kin to thoſe Spirits, 8c, 
Others yet require a greater, as water, and fo others »mcb greater, for al- 
moſt infinite degrees: For, I ſuppole there are very few bodies in the 
world that may not be made aliquatenys fiuid, by ſome or other degree of 
agitation or heat. | | 

Having therefore in ſhort ſet down my Notion of a Fluid body, I come 
in the next place to confider what Congruity is; and this, as I faid before, 
being a Relative property of a fluid, whereby it may be ſaid to be like or 
x»like to this or that other body, whereby it does or does not mix with 
this or that body. We will again have recourſe to our former Experi- 
ment, though but a rude one and here if we mix in the diſh ſeveral kinds 
of ſands, ſome of bigger, others of Jeſs and finer bulks, we ſhall find that 


_ by the agitation the fie ſand will ejed? and throw out of it felf all thoſe 


bigger bulks of {mall ſtores and the like, and thoſe will be gathered toge- 
ther all into ove place ; and if there be other bodies in it of other natures, 
thoſe alſo will be ſeparated 1nto a place by themſelves, and #nited or tum- 
bled up together. And though this do not come up to the higheſt proper- 
ty of Corernity, which is a Coheſron of the parts of the fluid = mg or 
a kind of attradion and tenacity, yet this does as twere ſhadow it out, 
and ſomewhat-reſemble 1tz tor juft after the ſame manner, I ſuppoſe 
the pulſe of heat to agitate the {mall parcels of matter, and thoſe that are 
of a like bigneſs, and fieure, and matter, will hold, or dance together, and 
thoſe which are of a differing kind will be thruſt or ſhov'd out from be- 
tween them; for particles that are all pzlar, will, like ſo many equal 
yuſical ſtrings equally ſiretcht, vibrate together in a kind of Harmony or 
xniſon; whereas others that are diſſemilar, upon what account ſoever,un- 
leſs the diſproportion be otherwile counter-ballanc'd, will, like ſo many 
ſtrings out of time to thoſe uniſons, though they have the ſame agitating 
pulſe, yet make quite differing kinds of vibrations and repercuſſions, ſo that 
though they may be both moy'd,yet are their vibrations ſo different, and 
ſo xntun d, as twere to each other, that they croſs and jar againſt. each 
other, and conſequently, cannot agree together, but fly back from each 
other to their ſimilar particles. Now, to give you an inſtance how the 
aiſproportion of ome bodies in one reſpect, may be connter-ballanc'd by 
a contrary diſproportion of the ſame body in another reſpe&t, whence we 
find that the ſubti] vi70ns ſpirit is congruons, or does readily mix with was 
ter, which in many properties is of a very differing nature, we may-con- 
liderthat a 4xiſoz may be made ether by two ſtrings of the ſame bigneſs, 
length, and tenſion, or by two ſtrings of the ſame bigneſs, but of differing 
length, and a contrary differing tenſion ;, or 313. by two ſtrings of »nequal 
length and bigneſs, and of a differing tcnſton, or of equal length, and af - 
ring bigneſs and tenſion, and ieveral other ſuch varietics. To which three 
properties in ſtrings, will correſpond three proprieties alſo in ſand, or the 
particles of bodies, their Matter or Subſtance, their Fignre or Shape, and 
their Body or Bulk, And from the varieties of thele three, may ariſe im- 
finite varieties intiuid bodies, though all agitated by the ſazze pulſe or vi- 
bratzve motion. © And there may be as many ways of making Harmonies 


and 
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and Diſcords with theſe, as there may be with »uſcal firings. Having 
therefore ſeen what is the cauſe of Congruity or Incongruity, thoſe rela- 
tive properties of fluids, we may, from what has been ſaid, very eaſily 
collef, what is the reaſoz of thoſe Relative proprieties alſo between flu- 
7d bodies and ſolid ; for ſince all bodies confiſt of particles of ſuch a $#b- 
ſtance, Figure, and Bulk; but inſome they are ited together more firn- 
ly then to be looſened from each other by every wybratzve motion (though 
I imagine that there is no body in the world, but that ſome. degree of a- 


- Litation may, asT hinted before, agitate and looſen the particles ſo as to 


make them tluid) thoſe cohering particles may vibrate 1n the ſame man- 
ner almoſt as thoſe that are /ooſe and become u7iſons or diſcords, as 1 
may ſo ſpeak, to them. Now that the parts of all bodies, though never 
ſo jolid, do yet vibrate, I think we need gono fnrther for proof, then 
that al/bodies have.ſome degrees of heat in them, and that there has not 
been yet tound any thing perfe#ly cold: Nor canT believe indeed that there 
is any ſuch thing in Nature, as a body whoſe particles are at res, or lazy 
and native in the great Theatre of the World, it being quite contrary to 
the grand Oeconomy of the Univerſe. We ſee therefore what is the rea- 
ſon of the /y-pathy or uniting of ſome bodies together, and-of the anti- 


pathy or flight of others from each other : For Conernity ſeems nothing — 


elſe but a Sympathy, and Incongruity an Antipathy of bodies; hence ſini- 


. lar bodies once wnited will not eaſily part, and diſſtmilar bodies once dif 


Joyn'd will not eaſily unite again; from hence may be very eaſily deduc'd 
the reaſon of the ſuſpenſion of water and Qn7ick-ſelver above their uſual ſta- 
tion, asT ſhall more at large anon ſhew. 

Theſe properties therefore (alwayes the concomitants of fluid bodies) 
produce thele following vifible Effeds - 

Firſt, They »xite the parts of a fluid to its fmilar Solid, or keep them - 
ſeparate from its diſſymilar, - Hence Qnick-ſitver will {as we noted betore) 
fiick to Gold, Silver, Tin, Lead,&c. and unite with them : but roz/ off from 
Wood, Stone, Glaſs, &c. it never lo little {cituated out of its horizontal le- 
vel; and water that will wet ſalt and diſſolve it, will ſip oft from Tallow, 
or the like, without at all adherizg; as it may likewiſe be obſerved to 
do upon a dyſty fuperficies. - And next they cauſe the parts of homrogere- 
al flaid bodies readily to adhere together and mix, and of heterogereal;to 
be exceeding averſe thereunto. Hence we find, that two ſmall drops of 
water, on any ſuperficies they can roul on, will, 1t they chance totouch 


| te Lee unite and mix-mto one-3% drop: The like may beob- 


ſerved with two ſmall Bowls of @rick-ptver upon a Table or Glaſs, pro- 
vided their ſurfaces be not duſty. and with two drops-of 0yl upon, fair 
water, &c. And further, water put unto wine, ſalt water, vinegar, ſpirit 
of wine, or the like, does immediately (efpecially if they be ſhaken to- 
= diſperſe it ſelf all over them. Hence, on the contrary, we alſo 

nd, that Oy! of Tartar poured upon @nick:ſilver, . and Spirit of Wine on 
that Oyl, and Oyl of Tarpentine on that Spirit, and Air upon that 0zl,though 
they be ſtopt cloſely up into a Bottle, and ſhaker never ſo much, _ they 
will by no means 1ong ſuffer any of their bigger parts to be wnited or in- 
cluded 
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cluded within any of the other Liquors({by which recited Liquors,may be 
plainly enough repreſented the four Peripatetical Elements, and the-more 
ſubtil #ther above all.) From this property tis, that a. drop of w##er does 
not mingle with, or vaniſh into Arr, but is driven (by that Fluid\equally 
protruding it OR every fide) and forc't into as little a ſpace as it ati/poſl 
fibly be contained in, namely, into a Kownd Globule,. Sb likewiſe a tits 
tle Air blown under the water, 1s aited or thruſt into a BxbMHe by the 
ambient water. 'And a parccl of @xic&-ftver encloſed with 4i*, Water, 
or almoſt any other Lzquor, 1s _0 Into, a roxnd Bull, WAP 
7 Now the cauſe why all theſe included Fluids, newly mentioned; or a4 
* many others as are wholly included within a = err in are 
* notexathy of a Spherical Figure (ſeeing that if cauſed by theſe Principles 
Z only, it could be of no other) muſt proceed from ſome other kind of 
preſſure againſt the two op olite Hatted fides. This advertitions 6r avs 
clental preſixre may Pare from divers cauſes, and accordingly ruſt a 
verfifie the Figure of the included heterogeneous fluid : For ſeeing that a 
body may be included either with a fluid only, or only with a ſolid, or 
partly with a fluid, and partly with a ſolid, or partly with one fluid, and 
| 1 partly with another; there will be found a very great variety of the ter- 
—=—minating ſurfaces, much dittering from a Spherical, according to the yari- 

i ous refi{tance or preſſure that belongs to each of theſe encompailimg bo« 
-3 cles. 
* Which Propertics may in general be deduced from two heads, vis. 
* Motion, and Res, For, either this Globular Figure is altered by a ratu- 
= ral Motiongſuch as is Gravity ; or a violent, ſuch as is any accidental motion 
Z of the fluids, as we lee inthe wind ruffling up the water, and the parlirgs 
2 of Streams, and foaming of Catarratts, and the like. Or thirdly, By the 
* Reſt, Firmneſs and Stability of the ambient Solid. Forit the includi 
2 -Fol:d be of an angular or any other zrreeular Form, the included fixid will 
'# benearof the {ke.as a Pint-Pot tull of water,or a Bladder full of Air. And 
2X next, 1f the including or included fthaid have a greater gravity one than 
Z another,then will the g/obxlar Form be depreſt into an E/rptico-ſpherital : « 
Asit, tor example, we ſuppoſe the Circle 4 B C D, in the fourth Frewre, 
to repreſent __ of water, @uick-ſilver, or the like, included with the 
Air or the like , which ſuppoting there were no gravity at all in either of 
the fluids, or that the contained and containing were of the fame weight, 
would be equally compreit into an exaCtly ſpherical body {the ambient- - 
Huid forcing-equally-againft every fide of it. ) But ſuppoſing either a 
greater gravity in the included, by reaſon whereof the parts of it betn 
preſt trom 4 towards B, and thereby the whole put into motion , ind 
3 that wotiox being hindred by the hy of the ſabjacent- parts of the - 
XZ ambient, the globular Figure A D-B C will be depreft intothe Flliptico- 
2 ſpherical, E G F H. Forthe fide 4 is detruded to E- by the Gravity, and 
B to F by the reſiſtance of the ſubjacent medium : and therefore C muſt 
neceſlarily be thruſt toG; and D to H. Orelſe, ſuppoſing a greater grav#- 
ty inthe ambient, by whoſe more then ordinary preſſure againſt the under 
lide of the included globule ; Z will be forced to F, and by ts refſtance of 


E the - 


. 1 2 - 
3 es - o 8. bi TRIS? 4 
, Fe : , + , '. 
. | we4;2- 
- # þ w bes 
- . Vn gb » N # SET: - bo 
* OY a x; : 1-0 =» : - 
- f ; : 's, fe 4s 
HS av 
TS; 


MicRoOGRAPHIA, 


the motion #pwards, the (ide 4 will be depreſt to F, and therefore C being 
thruſt toG and D to H; the globular Figure by this nieans alfo will be 
made an Elliptico-ſpherical. Next if a fluid be included partly with one, 
and partly with another fluid, it will be found to be ſhaped diverſy, ac- 
cording to the proportion of the gravity and i#congruity of the 3 fluids 
one to another : As in the ſecond Figure, let the upper 14 HM be Air,the 
middle L MA N 0 becommon 0Oyl, the lower 0 0 O beWater, the 0yl 
will be form'd, not into a ſpherical Figure , ſuch as is repreſented by the 
pricked Line, but into ſuchaFigureas LM N O, whoſe fide L M N 
will be of a flatter El/zptical Figure, by reaſon ofthe great diſproportion 
between the Gravity of Oyl and Air, and theſide L O M of arounder, 
becauſe of the ſmaller difference between the weight of Oy! and Water. 
Laſtly, The g/ob»lar Figure will be changed,if the a--biext be partly fluid 
and partly ſolid. And here the termination of the incompaſled finid to- 
== the incompaſling is ſhap'd according to the proportion of the con- 
gruity or incongruity of the fluids to the ſol;ds, and of the Py and 
icongruity of the flvids one to another. As ſuppoſe the ſubjacent we- 
dium that ders an included fluids deſcent,be a | , asletK I, in the 
fourth Figure, repreſent the ſmooth ſuperficies of a Table; E G F H, a 
parcel of running Mercury; the fide G F H will be more flatted, ac- 
cording tothe proportion of the incongruity of the Mercyry and Air to 
the Wood.ahd of the gravity of Mercury and Azr one to another 35 The fide 
G E H will likewiſe be a little more depreſt by reaſon the ſubjacent 
partsare now at reſt, which were beforein motion. _ 
Or further in the third Fignre, let A 1 L D repreſent an including ſo- 
lid medium of a cylindrical ſhape ( as ſuppoſe a ſmall Glaſs Jar ) Let 
F GE MM repreſent a contain'd fiuid, as water z this towards the bot- 
tom and fides, is figured according to the concavity of the Glaſs - But its 
upper Surface, ( which by reaſon of its gravity, ( not confidering at all 
the Air above it, and ſo neither the congruity or incongruity of either of 
them tothe Glaſs) ſhould be terminated by part of. a Sphere whoſe dia- 
meter ſhould be the ſame with that of the earth, which to our ſenſe would 
appear a ſtraight Line, as G E, Or which by reaſon of its having a 
greater congruity to Glaſs than Air has, ( not conſidering its Gravity ) 
would be thruſt into a concave Sphere, asC H B, whoſe diameter would 
be the fame with that of the concavity of the Veſlel :_) Its upper Surface, # 
I ſay, by reaſon. of its having a greater gravity then the.Air, and having . } 
likewiſe agreater congruitytoGlaisthen the Air has, is terminated, by a 
concave Elliptico-ſpherical Figure, as C K B. Forby its congruity it eaſily 
conforms it ſelf, and adheres to the Glaſs, and conſtitutes as jt were one 
containing body with it, and therefore ſhould thruſt the contained Air on 
that fide it touches it, into a ſpherica/ Figure, asB H C, but the motion of 
_ Gravity depreſſing a little the Corners B and C, reduces1t into the afore- 
faid Figure C K B. Now that itis the greater congruity of. one of the 
two contiguous finids,then of the other,to the containing ſolzd,that cauſes 
the ſeparating ſurfaces to be thus or thus figured : And that it is not be- 
cauſe this or that figurated ſurface is more proper, natural, or peculiar to 
One 


MickoGcRapHila. 


one of theſe fluid bodics.thcn to the other,will appear from this; that the 


ſame fluids will by being put intoditicring ſelids , change their ſarfaces. 


For the ſame water, which ina Glals or wooden Veſlel will have a con- 
cave jurface upwards,and will rife higher ina {maller then a greater Pipi 
the ſame. water, I ſay. in the lame Pipes grealed over or oyled, will Pro- 
duce quite CONTRry ctiects; tor it will have a protuberant andiconvex ſur- 
faceupwards, and will not riſe fo high in ſmall, as in bigger Pipes : Nay, 
in the very {ame ſolid Vetiel, you may make the very ſame twp contigu- 
ous Liquids to alter their Surfaces; for raking a {mal} Wine-glaſs,or fuch 
like Veſlel, and pouring water gently into it, youthall perccive the ſar- 
face of the water all the way concave, till itriſe even with the top, when 
you ſhall find it (if you gently and carefully pour in mote ) to grow 
very protuberant and convex ; the reaſon of which isplain, for that the 
{olid ſides of the containing body are no longer extended , to which the 
water does more readily adhere then the air; but'it is henceforth to be 
included with air, which would reduce it into a hemiſphere, but by reaſon 
of its gravity, it isflatted into an Oval, @mnicksiFoer allo which to Glaſs 
is more incongruous then Air ( and thereby being put into a Glaſs-pipe, 
will not adhere to it, but by the more corernons arr will be forced to have 
a very protaberarnt furface, and to rife higher in a greater then a lefler 
Pipe ) this Q*rcksitver to clean Metal, eſpecially to Gold,Sitver,Tin.Lead, 
&c. Tron excepted,is more corgrnons then Air , and will not only ſtick to 
it, but have a concave Surface like water, and rife higher in a leſs, thenin a 
greater Pipe. | 
In all theſe Examples it is evident , that there is an extraordinury and 
adventitions force, by which the globular Figure of the contained hetero- 
geneons fluid is altered; neither canit be imagined, how it ſhould orher- 
wiſe be of any other Figure then Globlar : For being by the heterogere- 
ous fluid equally protruded every way,whatfoever part is protuberart, will 
be thereby depreft. From this cauſe 1t 1s, that 1n its etiects1t does very 
much reſemble a rourd Spring ( fuch asa Hoop.) For as in a round Spring 
there is required an additional preſſure againſt two oppotite hides ,} to re- 
duce it into an Oval Form, or to force it in between the fides of a Hole, 
whoſe Diameter is leſs then that of the Sprirg, there muſt be a confidera- 
ble force or protruſeon againſt the concave or inner fide of the Spring ; So 
toalter this ſpherzcal conttituticn of an included fluid body , there is re- 
quired more pretlure againlt oppoſite {1des to reduce it into an Oval; and, 
to. prels it into.an Hole Icls in Drameter thenitlelt, t requires a greater pro- 
iruſon againſt all the other ſides. What degrees of force are Tequiiite 
to reduce them into longer and longer Ovals, orto prets them into lefs 
and leſs holes, | haye not yet experimentally calculated ; but thus much 
by experiment I find in general , that there 1s alwayes required a greater 
prefiure to cloſe then into longer Ovals, or protude them into ſmaller 
holes. The neceſfity and realon of this, were it requifite,I could eafily ex- 
plain: but being not fo necctlary, and requiring more room and time 
then have for it at prefent, I ſhall here-omit it 3 and proceed to ſhew, 
that this may be prekemly found true , if Experiment be made with a 
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round Spring (C the way of making which trials is 0bvi0#s enough. ) And 
with the fluid bodies of Mercury, Air, &c, the way of trying which, will 
be ſomewhat more difficult ; and therefore I ſhall in brief deſcribe it. He 
therefore that would try with'/Air , muſt firſt be provided of a Glaſs-pipe, 
made of the ſhape of that inthe fifth Figure , whereof the fide A B, re- 
preſents a ſtraight Tube of about three foot long , C, repreſents another 
part of ie whick conſiſts of a round Bubble ;, ſo ordered,that there is left a 
paſſage or hole at the top, into which may be faſtened with cearent ſeveral 
ſmall Pipes of determinate cylindrical cavities : as let the hollow of 
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There may be added as many more, as the Experimenter ſhall think fir, 
with holes continually decreaſing by known quantities, ſo far as his ſenſes 
are able to help him ; I ſay, ſo far, becauſe there may be made Pipes fo 
ſmall that it will be impoſſible to perceive the perforation with ones na- 
 ked eye,though by the help of a Mierefcepe it may cafily enough be per- 
ceived : Nay, 1have made a Pppe perforated from end to end, fo ſmall, 
that with my naked eye I could very hardly ſee the body of it, infomuch 
that I have been ableto knit it up into a knot without breaking : And 
more accurately examining one with my Aficroſcope, Ifound it not fo big 
as a ſixteenth part of one of the ſmaller hairs of my head which was of 
the ſmaller and finer ſort of hair, ſo that f1xteen of theſe Pipes bound fag- 
got-wiſe together, would but have equalized one fingle hair; how ſmall 
therefore muſt its perforation be ? It appearing to me through the Afrcro- 
ſcope to be a proportionably thick-ſeded Pipe. 
To proceed then, for the trial of the Experiment, the Experimenter 
muſt place the T#be A B, perpendicular, and fill the Pipe F ( cemented in- 
to the hole E ) with water, but leave the bxbble C full of Air, and then 
gently pouring in water into the Pipe A B, he muſt obſerve diligent! 
how high the water will riſe in it before it protrude the b»bble of Air C, 
..__through the narrow paſlage ot -F, and-denote-exattly the height of the... 
Cylinder of water , then cementing in a ſecond Pipe asG, and filling tt 7 
with water z he may proceed ag with the former, denoting likewiſe the | 
_ height of the Cylinder of water, able to protrude the bxbble C through 
the paffage of G, the like may he do with the next Pipe,and the next,@<c. 
as far as he isable : then comparing the ſeveral heights of the Cy/znders, 
with the ſeveral holes through which each Cylinder did force the air ha- 
ving due regard tothe Cylinders of water in the ſmall 7zbes ) it will be 
very caſfie to determine, what force 1s requilite-to preſs the 4ir in- 
to ſuch and ſuch a hole, ©or (to apply it to ourpreſent experiment 
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- how much of the preſſure of the Azr is taken off by its ingreſs into ſmal- 
ler and ſmaller holes, From the application of which to the entning of 
the Air into the bigger hole of the eyel, and into the ſmaller hole of the 
Pipe, welhall clearly find, that there is a greater preſſure of the air upon 
the water in the Yeje/ or greater pipe, then there 1s upon that in the leſſer 
pipe: For {ſincethe preſſure of the air every way Is found to be equal, 
that is, as much as 1s able to preſs up and ſuſtain a Cylrmder of @nicksilver 
of two foot and a half high, or thereabouts; And ſince of this preſſure 
ſo many more degrees are required to force the Air into a ſmaller then 
into a greater hole that 1s full of a more congruous fluid. And laſtly, 
ſince thoſe degrees that are requiſite to preſs it in, are thereby taken off 
from the Air within, and the Air within Jeft with ſo many degrees of 
preſjure leſs then the Ar without ; it will follow, that the Azr 1n the leſs 
Tube or pipe , will -have leſs preſſure againſt the ſuperficies of the water 
therein, then the Air in the bigger : which was the minor Propoſition to 
be proved. 

The Concluſion therefore will neceſlarily follow, viz. That this nne- 
qual preſſure of the Air cauſed by its ingreſs into unequal holes,3s a cauſe ſuſfi- 
cient to produce this effet , without the help of any other concurrent ; and 
therefcre is probably the principal (it not the only) cauſe of theſe Phero- 
mena. 

This therefore being thus explained, there will be divers Phenomena 
E explicable thereby, as, the riſing of Lzquors in a Fzltre, the riſing of Spirit 
A of Wine, Ol, melted Tallow, Oc. 1n the Week, of a Lamp, ( though made 
+5 of ſmall IVire, TEreeds of Asbeſtzs, Strings of Glaſs, or the like) the riſin 
| of Liquors in a Spunge, piece of Bread,Sand, ec. perhaps alſo the —_— 
ing of the Sap in Trees and Plants, through their (mall, and ſome of them 
imperceptible pores, (of which [have ſaid more, on another occafion ) ar 
leaſt the paſling of it out of the earth intotheir roots. And indeed up- 
on the conſideration of this Principle, multitudes of other uſes of it oc- 
currd tome, which I have not yet {ſo well examined and digeſted as to 
propound for Axioms, but only as @zcrics and ConjeFares which may 
ſerve as hints toward ſome further diſcoverzes, | 

As firſt, Upon the conſideration of the congraity and incorgruity of Bos 
dies,as to touch, I found alſo the like congraity and inconeruity ( if I may 
ſo ſpeak) as to the Tranſmitting of the Raies of Light : For as in thisre- 
gard,water ( not now to mention other Liquors) ſecms nearer of aftini- 
; —tytoGlzſr then Air,and Air then Quicksilver :. whence an oblique Rayout 
—2 of Glaſs, will-paſs-into water with very little refra@0x from the perpendi- 

; exlar, but none cut of Glaſs into Air, excepting a dire&, will paſs without 
a very great refraction from the perpendicular, nay any oblique Ray un- 
der thirty degrees, will not be admitted into the Air at all. And Dmick- 
fuer will neither admit oblique or direft, burrefletts all ; ſceming, as to 
the tranimitting of the Rates of Light, to be of a quite differing conſt#- 
tution,trom that of Air,Water.Glaſs, &c. and to reſemble moſt thoſe opa- 
cous and ſtrong reflefting bodies of Metals: So alſo as to the property of 
cohel1cn or . congruity,, Water ſeems to keep the ſame order , being 
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more congruous to Glaſs then Air , and Air then Quickſilver. 

A Second thing ( which was hinted to me, by the conf1deration of the 
included fluids globular form , cauſed by the protruſion of the ambient 
heterogeneous fluid,) was, whether the Phenomena of gravity might not 
by this means be explained,by ſuppoſing the Globe of Earth, Water, and 
Airto be included with a fluid, heterogeneous to all and each of them, 
ſo fubtil , as not only to be every where interſperſed through the Ar, Cor 
rather the air through it ) but to pervade the bodies of Glaſs, and even 
the cloſe Metals, by which means it may endeavour to detrude all earth- 
ly bodies as far from it as it can.z and part]y thereby,and partly by other 

of its properties may move them towards the'Center of the Earth. Now 
that there is ſome ſuch fluid, could produce many Experiments and Rea- 
ſons, that do ſeem to prove it : But becauſe it would ask ſome time and 
room to ſet them down and explain them, and to conſider and anſwer all 
the Objeftions ( many whereof foreſee ) that may be alledged againft 
it ; I ſhall at preſent proceed to other @xeries,contenting my ſelt to have 
here only given a hint of what may ſay more el[where. 
A Third @zery then was , Whether the heterogeneity of the ambient 
fluid may nor be accounted a ſecondary cauſe of the roundneſs or globular 
form of the greater bodies of the world,tuch as are thoſe of the Sun,Stars, 
and Planets, the ſubſtance of each of which ſeems altogether heterogene- 
0x5 to the circum-ambient fluid ether? And of thisI ſhall ſay more in the 
Obſervation of the Moon. 
A Fourth was, Whether the globular form of the ſmaller parcels of 
matter here upon the Earth, as that of Fruits, Pebbles, or Flints , Exc, 
C which ſeem to have been a Liquor at firſt ) may not be cauſed by the 
beterogeneous ambient fluid, For thus we ſee that melted Glaſs will be 
naturally formed intoa round Figure; fo likewiſe any ſmall Parcel of any 
fuſtble body , if it be perteEly encloſed by the Air , will bedriven into a 
globular Form ; and,when cold, will be ſound a ſo/id Ba/l. This is plainly 
enough maniteſted to us by their way of making ſhot with the drops of 
Lead; which being a very pretty curioſity and known but ro a very. tew, 
and having the liberty of publiſhing it granted me, by that Eminent Vir- 
toſo.Sir Kobert Moray , who brought in this Account of 1t to the Royal $9- 
ciety, Thave here tranſcribed and inſerted, 


To make fmall thorot difterent fizes ; Communicated by kis 
Highneſs P, R. | 


Ake Lead out of the Fig what quantity you pleaſe, melt it down, 

»B flir and clear it with an iron Ladle , gathering together the 
blackiſh parts that ſwim at top like ſcum, and when you ſee the co- 
our of the clear Lead to be preeniſh,but no ſooner, ſtrew uponit Auri- 
plgmentum 
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pigmentum powdered according to the quantity of Lead, about as 
much as will the upon a half Crown piece will ſerve for eighteen or 
twenty pound weight of ſome ſorts of Lead ; others will require more, or 
leſs. After the Auripigmentum put in, fiir the Lead well, and the 
Auripigmentum will flame : when the flame #s over, take out ſome 
of the Lead in a Ladle having a lip or notch in the brim for conveni- 
ent pouring out of the Lead,and being well warmed amongſt the melted 
Lead, and with a flick. make ſome ſingle drops of Lead trickle out of 
the Ladle into water in a Glaſs , which if they fall to be round and 
without tails, there is Auripigmentum enough put in, and the temper 
of the heat 1s right, otherwiſe put in more. Then lay two bars of Iron 
( or ſome more proper Iron-!ol made on purpoſe ) upon a Pail of wa- 
ter,and place upon them a round Plate of Copper, of the ſize and figure 
of an ordinary large Pewter or Silver Trencher, the hollow whereof is to 


* beabout three inches over ,, the bottom lower then the brims about half 


an inch, pierced with thirty, forty, or more ſmall holes; the ſmaller the 
holes are, the ſmaller the ſhot will be; and the brim 18 to be thicker then 
the bottom.,to conſerve the heat the better. * 

The bottom of the Trencher being ſome four inches diſtant frum the 
water in the Pail, lay upon it ſome burning Coles,to keep the Lead melt- 
ed upon it. Then with the hot Ladle take Lead off the Pot where it 
ſtands melted, and pour it ſoftly upon the burning Coles over the bottom 
3 of theTrencher, and it will immediately run through the holes into the 
3 water in ſmall round drobs. Thus pour on new Lead ſtill as faſt as 
3 titrunstbrough the Trencher till all be done ; blowing now and then 
 theColes with hand-Bellows, when the Lead in the Trencher cools ſo as 
_ to flop from running, —_— EIS 
Whilſt one pours on the Lead,” another muſt, with another Ladke, 
thruſted four or five inches under water inthe Pail , catch from time 
* totime ſome of the ſhot.as it drops down, to ſee the ſize of it, and whether 
Y.  therebe any faults in it, The greateſt care is to keep the Lead upon 
the Trencher in the right degree of beat ; if it-be too cool ,, it will not 
run through the Trencher, though it ſtand melted up it ; and this 3s i 
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be belped by blowing the Coals a little , or pouring on new Lead that is 
botter : but the cooler the Lead, the larger the Shot; and the hotter the 
ſmaller ; when it is too hot, the drops il crack. and fly; then you 
muſt flop pouring on new Lead,and let it cool; and ſo long as you obs 
ferve the right temper of the heat, the Lead will conſtantly drop into 'wery 
round Shot, without ſo much as one with a tail in manypounds. 

When all i done, take-your Shot out of the Pail of water, and put it 
ina Frying-pan over the fire to dry them ,- which muſt be done warily, 
till ſhaking them that they melt not ; and when they are dry you may 
ſeparate the ſmall from the great ., in Pearl Sives made of Copper or 


Lattin let into one another, into as many ſizes as you pleaſe, But if 


you would have your Shot larger then the Trencher makes them , you 
may do it with a Stick,, making them trickle out of the Ladle, as hat 
been ſaid. . 

If the Trencher be but toucht a very little when the Lead flops Sim 
going through it, and be not too cool,jt will arop again , but it is better 
not to touch it at all, At the melting of the Lead take care that there 


be no kindof Oyl, Greaſe, or the like, upon the Pots, or Ladles,or Tren- 


cher. | 
The Chief cauſe of this Globular Figure of the Shot, ſeems to be the 
Auripigmentum ; for, as ſoon as it is put in among the melted Lead, 
it loſes its ſhining brightneſs, contrafling inftantly a grayiſh film or 
Shin upon it, when ©you ſcum it to make it clean with the Ladle. So 
that when the Air comes at the falling drop of the melted Lead, that 


hin conſtrifis them every where equally : but upon what account, and 
whether this be the true Ns left to further diſquiſttion, 


Much after this ſame manner, when the Air is exceeding cold through 
which? it paſſes, do we tind rhe drops of Rain, falling from the Clouds, 


corgtaled into round Hail-ſtones by the. freezing Ambient. 
To which may be added this other known Experiment, That if yon 


gently letfall a drop of water upon ſmall ſand or duſt, you ſhall find, asit- 


were, anartificialrow-d ſtore quickly generated. I cannot upon this 0c- 
calion omit the mentioning of the ſtrange kind of Grain, which Ihave 
obſerved ina ſtove brought trom Kettering in Northamptonſhire,and there- 
fore called F Mafons Kettering-Stone , of which ice the Deſcription. 


Which 
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Which britigs into my mind what I long {ince obſerved in the fiery Sparks 
that are ſtruck out of a Stcel. For having a great deſire to ſee what was 
left behind, after the Spark was gone our, I purpoſely {truck fire over a 


_ very White piece of Paper, and obſcrving diligently where ſome conſpi- 


cuous ſparks weft out , I found a very little black ſpot no bigger then 
the point of a Pin, which through a Aicroſcope appeared ro be a perfect- 
ly round Ball, looking much like a polithr ball of Steel, infomuch that 
I was able to ſce the Image of the window reflected trom 1t. . I cannot 
here ſtay ( having done 1t more fully in another place ) to examine the 
particular Reaſons of it, but ſhall only hint, that I Imagine 1t to be ſome ; 
imall parcel of the Steel, which by the violence of the motion of the 
ſtroke ( moſt of which ſeems to be impreſt upon thoſe {mall parcels ) is 
made ſo glowing hot, that it 1s melted intoa Vitrum, which by the ambi- 
ent Air is thruſt into the torm of a Ball. R 


A Fifth thing which I thought worth Examination was , Whether the 
motion of all kind of Springs . might not be reduced to the Principle 
whereby the included heterogeneons fluid {cems to be moved 3 or to that 
whereby two Solids, as Marbles, or the like,are thruſt and kept together 
by the ambient fluid. 


A Sixth thing was, Whether the Riſing and Ebullition of the Water out 
of Springs and Fountains { which lie much higher trom the Center of the 
Earth then the Superficics of the Sea, from whence jt ſeems tobe derived) 
may not be explicated by the riſing of Water ina {maller Pipe : For the 
Sea-water being {trained through the Pores or Crannies of the Earth, is, 
as It were, included in little Pipes, where the pretjure of the Air has not 
ſo great a power to refilt its rifing : But examining this way, and finding 
in 1t ſeveral difficultics almoſt irremovable, I thought upon a way that 
would much more naturally and conccivably explain it, which was by 
this following Experiment: I took a Glaſs-Tube, of the form of that 
deſcribed in the {ixth Figure, and chuling two heterogeneons fluids, ſuch 
as Water and Oyl, I pourcd in as nuch Water as filled up the Pipes ag 
high as A B, then-putting in ſome Oyl into the Tube AC, I depreſt the 
ſuperficies A.of the Water to E, and BI raiſcd to G, which-wasnot fo 
high perpendicularly as the ſupcrticies of the Oyl F, by the ſpace F I, 
wherefore the proportion of the gravity of theſe two Liquors was as 
GHtoFE. 


This Experiment tried with ſeveral other Liquors, and particularly 


—_ with freſh Water and Salt C which I made by diſſolving Salt in warn 


Water ) which two though they are nothing heterogeneous, Yet before 
they would perfectly mix one with another, I made trial of the Experi- 
ment - Nay, letting the Tube whereinl tried the Experiment remain for 
many dayes, Lobſerved them'not to mix 3 but the ſuperfictes of the freſh 
was rather more then leſs ctevated above that of the Salt. Now the 
proportion of the gravity of Sea-water, to that of Riyerwater, accord- 
ng to Stevirms and Varenins, and as | havence found pretty true by 
makxing-trialmy felt, isas 46; ro 45. rhatis;-46. Ources of the ſalt Wa- 
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ter will take up no more room then 45. of the freſh. Or reciprocally 
pints of ſalt-water weigh as much as 46 of freſh. 

” But I found the proportion of Brine to freſh Water to be near 13 to 12: 
Suppoſing therefore G H M to repreſent the Sea, and F I the height of 
the Mountain above the Superficies of the Sea, F M a Cavern in the 
Earth, beginning at the bottom of the Sea, and terminated at the top of 
the Mountain, L M the Sand at the bottom , through which the Water 
is as it were ſtrained ,-ſo as that the freſher parts are only permitted to 
tranſude,and the ſaline kept back 3 if therefore the proportion of G M 
to F M beas 45 to46, then may the Cylinder of Salt-water GM make 
the Cylinder of Freſh-water to riſe as high as E, and torun overat N. 
I cannot here ſtand to examine or confute their Opinion , who make the 
depth of the Sea, below its Superficies , to be no more perpendicularly 
meaſured then the height of the Mountains above it: Tis enough for 
me to ſay, there is no one of thoſe that have aſlerted it, have experimen- 
tally known the perpendicular of either; nor ſhall I here determine,whe- 
ther there may not be many other cauſes of the ſeparation of the freſh 
water from the ſalt , as perhaps ſome parts of the Earth through which it 
is to paſs, may contain a Salt , that mixing and uniting with the Sea-ſalt, 
may precipitate it 3 much 'after the ſame manner as the Alkalizate and 
Acid Salts mix and precipitate each other in the-preparation-of -Tarta- 
rum Vitriolatum. IT know not alſo whether the exceeding cold ( that 
mult neceſſarily be  ) at the bottom of the Water, may not help towards 
this ſeparation , for we find , that warm Water 1s able to diffolve and 
contain more Salt , then the ſame cold ; infomuch that Brines ſtrong] 
impregnated by heat, if let cool, do ſuffer much of their Salt to ſubſide 
and cryſtallize about the bottom and ſides. I know not alſo whether 
the exceeding preſſure of the parts of the Water one againſt another, 
may not keep the Salt from” deſcending to the very bottom, as finding 
little or no room to inſert it ſelf between thoſe parts , protruded fo vio- 
lently together , or elſe ſqueeze it upwads into the ſuperiour parts of the 
Sea, where it may more ealily obtain room for it ſelf, amongſt the parts 
of the Water , by reaſon that there is more heat and leſs preſſure. To 
this Opinion I was ſomewhat the more induced by the relationsI have 
met with in Geographical Writers, of drawing freſh Water from the bot- 
tom of the Sea , Which is ſalt above. I cannot now ſtand to examine, 
whether this natural perpetual motion may not artificially be imitated : 
-Nor-can{ſtand-to anſwer the-Objectiong which may be made againſt this 

my Suppoſition : As, Firſt, How 1t comes to pals,that there are ſometimes 
ſalt Springs much higher then the Superticies of the Water? And, Se- 
condly,Why Springs To not run faſter and flower, according tothe vary- 


ing height made of the Cylinder of Sea-water, by the ebbing and flow- 
ing of the Sea'? © | | 

As to the Firſt, Inſhort, I ſay, the freſh Water may recetve again a; 
ſaline Tin&ure near the Superticies of the Earth, by paſſing through 
ſome ſalt 24znes, or elle many of «the ſaline parts of the Sea may be kept 


back, though not all. 


Po 


And 
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And as to the Second , The ſame Spring may be fed and (upplyed by 


divers Caverns, coming from very tar diſtant parts of the Sea, fo as that 
it may in one place be high , in another low water; and ſo by that means 
the Spring may be equally {upply'd at all times. Orelſe the Cavern may 
be ſo ſtraight and narrow, that the water not having ſo ready and free 

allage through it, cannot upon ſo ſhort and quick mutations of preſſure, 
be able to produce any ſcnfible etfect at ſuch a diſtance. Beſides thar, 
to confirm this hypotheſes, there are many Examples found in Natural Hiſto- 
rians,of Springs that do ebb and flow like the Sea : Asparticularly,thoſe 
recorded by the Learned Camden, and after him by Speed, to be found in 
this 1/ard : One of which,they relate to be on the Top of a Mountain, 
by the ſmall Village K#lker: in Flintſhire , Maris enmnlus qui ſtatis tempo- 
ribws ſuas evomit &- reſorbet Aquas 5 Which at certain times riſeth and 
falleth after the manner of the Sea, A Second in Caermardenſhire, 
near Caermarden, at a place called Cantred Bichan; @ui ( ut ſcribit Gr- 
raldus ) naturali die bis undis deficiens , & toties exuberans , marinas 
imitatur inſtabilitates 3 That twice in four and twenty hours ebbing and 
fiowing , reſembleth the unſtable motions of the Sea, The Phenomena 
of which two may be eaſily made out, by ſuppoling the Cavern, by which 
they are fed , to ariſe from the bottom of the next Sea. A Third, is g 


Well upon the River Ogmore 1n Glamorganſhire, and near unto Newtor, of 


which Camden relates himſelf to be certified,by a Letter from a Learned 
Friend of his that obſerved it, Foxs abeſt hinc, &c. The Letter is alittle 
too long to be inſerted,but the ſubſtance is this 3 That this Well ebbs and 
flows quite contrary to the flowing and ebbing of the Sea in thoſe parts : 
for 'tis almoſt empty at Full Sea, but full at Low water. . This may hap+ 
en from the Channel by which it is ſupplied , which may come from the 
Sar: of a Sea very remote from thoſe parts , and where the Tides are 
much differing from thoſe of the approximate ſhores. A Fourth, liesin 
Weſtmorland, near the River Loder 5 @nti inſtar Euripz ſepis in die reci> 
procantibus undis fluit &-refiuit , which ebbs and flows many times a day, 
This may proceed from its being ſnupplyed from many Channels, comin 
from ſeveral parts of the Sea, lying hilicienely diſtant aſunder to have the 


27 


times of High-water differing enough one from the other 3; ſo as that * 


whenſoever it ſhall be High water over any of thoſe places, where theſe 


Channels begin, it ſhall likewiſe be ſo in the Well; bur this is but a ſuppo- 
Ition, 


A Seventh @zery was, Whether the diſolxtion or mixing of ſeveral bo-- 


dies, whether tiuid or folid,with faline or other Liquors,might not partly 
be attributed to this Principle of the congruity of thoſe bodies and their 
diſlolvents? As of Salt in Water,Metals in ſeveral Menſtranms, Unftnous 
Gums in Oyls, the mixing of Wine and Water, &c. And whether preci- 
p1tation be not partly made from the ſame Principle- of Incongruity ? 1 
lay partly, becaule there are in ſome Ditolutions,ſome other Cauſes con- 
current. | 

I ſhall laſtly make a much more ſeemingly ſtrange and unlikely @wery; 
and that is, Whether this Principle, well examined and explained, may 
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not be found a co-efficient in the moſt conſiderable Operations of Na- 
ture? As in thoſe of Heat, and Light.and conſequently.of Karefattion and 
Condenſation, Hardneſs, and Fluidneſs, Perſpicnity and Opacouſneſs,Refradi- 
ons and Colours. &c. Nay,l know not whether there may be many things 
done in Nature,in which this may not ( beſaid to_) have a _ ? This 
I have in ſome other paſlages of this Treatiſe further enquired into and 
ſhewn, that as well Light as Heat may be cauſed by corroſion,which is ap- 
licable to congruity,and conſequently all the reſt will be but ſubſequerts: 
In the mean time TI would not willingly be guilty of that Error,which the 
thrice Noble and Learned Yerzlam juſtly takes notice of, as ſuch,and calls 
Philoſophie Genus Empiricum , quod in paucorum Experimentorum Anguſtijs 
O- Obſcuritate fundatum eſt. For I neither conclude from one fingle Expe- 
riment,nor are the Experiments I make uſe of.all made upon one Subjett : 


Nor wreſt Tany Experiment to make it quadrare with any preconceiy'd - 
Notion. But onthe contrary, I endeavour to be converſant in divers - 


kinds of Experiments, and all and every one of thoſe Trials, I make the 
Standards or Touchſtones, by which Itry all my former Notions, whether 
they hold out in weight, and meaſure,and touch, ec. For as that Body is 
no other then a Counterfeit Gold , which wants any one of the Proprie- 
ties of Gold, ( ſuch as are the Malleablenefs, Weight, Colour, Fixtneſs 
in the Fire,Indiſlolubleneſs in Aqua fortis,and the like ) though it has all 
the other ; ſo will all thoſe Notions be found to be falſe and deceitful, 
that will not undergo all the Trials and Teſts made. of them by Experi- 
ments. And therefore ſuch as will not come up to the defired Apex of 
Perfection, I rather wholly reje& and take new , then by piecing and 

atching,cndeavour to retain the old,as knowing ſuch things at beſt to be 
Bo lame and imperfe&t. And this courſe T learned from Nature; whom 
we find neglectful of the old Body, and ſuffering its Decaies and Infirmi- 
ties to remain without =; ns , and altogether follicitous and careful of 
perpetuating the Species by new Individuals. And it is certainly the moſt 
likely way to ere a glorious Structure and Temple to Natere, ſuch asſhe 
will be found ( by any zealons Fetary) torefide in; to begin to build a 
new upon a ſure Foundation of Experiments. 

But to digreſs no further from the conſideration of the Phenomena, 
more immediately explicabie by this Experiment, we ſhall rncens to 
ſhew, That, asto the rifing of Water ina Fz/tre, the reafon of it will be 
manifeſt to him,that does take notice,that a Filtre is conſtituted of a great 


number of {mall long ſolid bodies , which lic ſo cloſe together, that the 
Airinits getting in between them, doth loſe of its preſſure that it has a-. 3 


ainſt the Flxid without them, by which means the Water or Liquor not 
ding ſo ſtrong a reſiſtance between them as is able to counter-ballance 
the preflure on its ſuperhcies without, is raiſed upward, till it meet with a 


preffure of the Air which is able to hinder it. And as to the Riſing of E 


Oyl, melted Tallow, Spirit of Wine, &c. inthe Week of a Candle or 
Lamp, it js evident, that it differs in nothing from the former, ſave only 
in this, that in a Fz{tre the Liquor deſcends and runs away by another 
part 3 and in the Week the Liquor is diſperſed and carried away by the 
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Flame 3 ſomething there is aſcribable to the Heat , for that it may rarifie 
' the more volatil and ſpirituous parts of thoſe combuſtible Liquors, and fo 
being made lighter then the Air , it maybe protruded upwards by that 
more ponderous fluid body in the Form of Vapours; but this can be 
- aſcribed to the aſcenſion of but a very little,and moſt likely of that on- 
ly which aſcends without the Week. As for the Riſing of it in a Spunge, 
Bread,Cotton.Gc. above the ſuperficies of the ſubjacent Liquor what 
has been ſaid about the Filtre (if conſidered ) will eafhly fupgeſt a 
reaſon , conſidering that all theſe bodies abound with ſmall holes ot - 


res. | 
From this ſame Principle alſo ( viz. the wnequal preſſure of the Air a- 
gainſt the unequal ſuperficies of the water ) proceeds the- cauſe of the ac- 
cefſion or incurſion of any floating body againſt the ſides of the con- 
taining Veſlel, or the appropinquation of two floating bodies, as Bubbles, 
Corks, Sticks, Straws, Ec. one towards another. As for inſtance, Take 
a Glaſs-jar,*ſuch as AB inthe ſeventh Figure, and filling it pretty near the 
tup with water , throw into it a {mall round piece of Cork, as C, and 
plunge it all over in water , that it be wet , ſo as that the water tay riſe 
up by the ſides of 1t,then placing it any where upon the & about 
an inch,or one inch and a quarter from any fide, and you fhall perceive it 
by degrees to make perpezdicularly toward the neareſt part of the fide, 
and the nearer it approaches , the faſter to be moved; the teafon of 
which Phenomenon will be found no other then this, that the Air has a 
greater preſſure againſt the middle of the ſaperficres, then it has againſt 
thoſe parts that approach nearer, and are coxtiguows to the fides; Now 
that the preſſure 1s greater , may ( asIſhewed before inthe explication 
of the third Figxre be evinced from the flatting of the water in the 
middle, which ariſes from the gravity of the under flzid : for ſince, as 1 
ſhewed before,if there were no gravity in the under fluid,or that it were 
equal to that of the upper , the terminating Surface would be 8pherical, 
and fince it is the additional prefſute of the gravity of water that makes 
It ſo flat, it follows, that the preſſure upon the middle muſt be greater then 
towards the ſides. Hence the Ball having a ſtronger preſſure againſt that 
fide of it which reſpects the middle of the ſuperficres , then againſt that 
which reſpedsthe approximate tide , muſt neceflarily move towards that 
part, from whence it finds leaſt reſiſtance, and ſo be accelerated, as the re- 
hſtance decreaſes. Hence the more the water is raiſed under that part 
_ of 1ts: way it is paſſing above-the middle;-rhe fafter it ts moved :-And 
—therefore you will find it to move faſter inE thet in D, and inD then 
in C. Neither could I find the floating ſubſtance to be moved at all, un- 
tilit were placed upon ſome part of the Sxperficies that was ſenhibly ele- 
_ vated above the heiphr of the middle part. Now that this may bethe 
true cauſe, you may try with a blown Bladder, and an exaQtly round Ball 
upon a very ook de of ſome pliable body , as Hor# or Qmrcksilver. 
For if the Ball be placed under a part of the Bladder which 1s upon one 
Tide of the middle of its prefſure , and you preſs ſtrongly againſt the 
Bladder,you ſhall find the Ball moved from the middle towardsthe ſides- 
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Having therefore {hewn the reaſon of the motion of ariy float towards 
the ſides, the reaſon of the incurſion of any two floating bodies will eaſi- 
ly appear : For the riſing of the water againſt the ſides of either of 
them,is an Argument ſufhcient,to ſhew the preſſure of the Air to be there 
leſs,then it 1s further from 1t,where it is not ſo muchelevated ; and there- 


fore the reaſon of the motion of the other toward it, will be the ſame as . 


towards the ſide of the Glaſsz only here from the ſame reaſon , they are 
mutually moved toward each other , whereas the fide of the Glaſs in the 
former remains fixt. If alſo you gently fill the Jar ſo full with water, 
that the water 1s protuberant above thefides, the fame piece of Cork that 
before did haſten towards the ſides, does now fly from it as faſt towards 
the middle of the Superficies; the reaſon of which will be found no 0- 
ther then this, that the preſſure of the Airis ſtronger againſt the ſides of 
the Superficies G and H, then againſt the middlelI ; for ſince, asI ſhewed 
before, the Principle of congruity would make the terminating Surface 
Spherical , and that the flatting of the Surface in the middle is from the 
= ane of the waters preſſure outwards, by the contrary indeavour 
of its gravity 3 it follows that the preſſure in the middle mult be leſs then 
on the ſides; and therefore the conſecution will be the fame as in the 
former. It1s very odd toone that conliders not the reaſon of it , to ſee 
two floating bodies of wood to approach each other,as though they were 
 Indued with ſome magnetical vigour 3 which brings into my mind what I 
formerly tried with a piece of Cork or fuch like body, which I fo order- 
ed, that by putting a little ſtick into the ſame water, one part of the ſaid 
Cork would approach and make toward the ſtick, whereas another 
_ would diſcede and fly away,nay it would have a kind of verticity , fo as 

that if the Zgnator (as Imay fo ſpeak) cf the Cork were placed to- 
wards the ſtick, it let alone, it would inſtantly turn its appropriate Pole 
toward. it;and then run a-tilt at it;and this was done only by taking a dry 
- Cork, and wetting one fide of it with one {mall {troak ; for by this means 
gently putting it upon the water, it would depreſs the ſuperficies on eve- 
ry fide of it that was dry , and therefore the greateſt preſjure of the Air, 
being near thoſe ſides cauſed it either to chaſe away,or elſe to fly oft from 
any other floating body, whereas that {ide only, againſt which the water 
aſcended, was thereby able to attract. 

It remains only, that Iſhould determine how high the Water or other 
Liquor may by this means be raiſed in a ſmaller Pipe above the Superh- 
cies of that without it, and at what height-it may be ſuſtained : But to 


determine this, will be exceeding difficult, untefsT could certainly-know..._. 3 


how much of the Airs-preſlure 1s taken oft by the ſmalneſs of fuch and 
ſuch a Pipe,and whether it may be wholly taken off, that is,whether there 
can be a hole or pore fo ſmall, into which Air could not at all enter, 
though water might with its whole force z for were there ſuch , 'tis mani- 
feſt., that the water mightriſe init to ſome five or {12 and thirty Engliſh 
Foot high. - [know not whether the capillary Pipes in the bodies of fmall 
Trees, which we call their 4/:croſcopical pores,may not be ſuch 5 and whe- 
ther the congruity of the ſides of the Pore may not yet draw the juyce 

| even 
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even higher then the Air was able by its bare-preſjure to raiſe it : For, 
Congruity is a principle that not only unites and holds a body joyned to 
it, but, which is more, attracts and draws a body that is very near it, and 
holds it above its uſual height. | 

And this is obvious even in a drop of water ſuſpended under any S1- 
milar or Congruous body : For,belides the ambient preſlure that helps to 
keep it ſuſteind, there is the Congruity of the bodies that are contigu- 
ous. This is yet more evident in Tenacious and Glutinous bodies; ſuch 
as Gummous Liquors, Syrups, Pitch, and Roſin melted, ec. Tar, Tur- 
pentine, Balſom, Bird-11me. ec. for there 1t 1s evident, that the Parts 
of the tenacious body, as I may fo call it, do ſtick and adhere fo cloſe- 
ly together, that though drawn out into long and very {lender Cylin- 
ders, yet they will not eaſily —_— one another z and this, though 
the bodies be aliquatenzs fluid. and in motion by one another z which, 
to ſuch as conſider a fluid body only as its parts are in a confuſed irregu- 
lar motion, without taking in alſo the congruity of the parts one among 
another, and incongruity to ſome other bodies, does appearnot alittle 


ſtrange. So that beſides the incongruity of the ambient fluid to it, we 


are to conſider alſo the congruity of the parts of the contein'd fluid one 
with another. 
And this Congruity (that I may here alittle further explain it ) is both 
a Tenaceous and an Attractive power; for the Congruity, in the Vi- 
brative motions,may be the cauſe of all kind of attraction, not only Ele- 
frical, but Magnetical alſo, and therefore it may be alſo of Tenacity 
and Glutinouſneſs. For, from a perfect congruity of the motions of two 
diſtant bodies, the intermediate fluid particles are ſeparated and dro- 
ven away from between them, and thereby thoſe congruous bodies are, 
by the incompaſiing mediums, compell'd and Reo neerer together; 
wherefore that attraCiveneſs muſt needs be ſtronger, when, by anim- 
mediate contact, they are fotc'd to be exactly the ſame : As I ſhew more 
at large in my Theory of the Magnet. And this hints to me the reaſon of 
the ſuſpenſion of the Merciry many inches, nay many feet, above the uſu- 
al ſtation of 3o inches. For the parts ot @xick-ſilver, being ſo very 
ſimilar and congruous to each other, if once united, will not eafily ſuffer 
a divullion: And the parts of water, that were any wayes heterogeneows, 
being by exartlation or rarefaCtion exhauſted, the remaining parts bein 
alfo very ſimilar, will not eaſily part neither. And the parts of the Glak 
being ſolid, are more difticultly disjoyn'd 3 and the water, being fome- 
what {1milar to both, 1s, as it were; a medium to unite bath the Gleſ and 
the #fercxry together, So that all three being united, and not very dil 
imilar, by means of this' conta&t, if care be taken that the Tube in e- 
reCting be not ſhogged, the @#icksi(ver will remain ſuſpended, notwith- 
ſtanding its contrary indeavour of Gravity , a:great height above its or- 
dinary Station; butif this immediate Conta& be removed, either by a 
meer ſeparation of them one from another by the force of a ſhog, where- 
by the other becomes imbodied between them, and licks up from the 
ſurface ſome agil"parts, and fo hurling them makes them air ; or elſe 
by 


% 
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by ſome ſmall heterogeneous agil part of the Water, or Air, or Quick- 
ſilver, which appears like a bubble, and by its jumbling to and tro there is 
made way for the heterogeneous ther to obtrude it ſelf between the 
Glaſs and either of the other Fluids, the Gravity of Aercary precipitates 
it downward with very great violence ; andit the Veſlel that holds the 
reſtagnating Mercury be convenient, the Mercury will for a time vibrate to 
and tro with very large reciprocations, and at laſt willremain kept up by 
the preſſure of the external Air at the height of neer thirty inches. And 
whereas it may be objected, that it cannot be, that the meer imbodying 
of the #ther between theſe bodies can be the cauſe,fince the Z#ther ha- 
ving a free paffage alwayes , both through the Pores of the Glaſs, and 


through thoſe of the Fluids , there isno reaſon why it ſhould not make a | 


ſeparation at all times whilſt it remains ſulpended, as when it is violent] 
diſ-joyned by a ſhog. To this, anſwer , That though the ther paſles 
between the Particles, that is, through the Pores of bodies, ſo as that any 
chaſme or ſeparation being made , it has infinite paſſages to admit its en- 
try into it, yet ſuch is the tenacity or attractive virtue of Congruity, thax 
tillit be overcome by the meer {trength of Gravity, or by a ſhog ailiſting 
that Conatus of Gravity, or by an agil Particle, that 1s like a leaver agt- 
tated by the Ztber ; and thereby the parts of the congruous ſubſtances 
are ſeparated ſo far aſunder , that the ſtrength of congruity is fo tar wea- 
whe anares to be able to reunite them, the parts to be taken hold of be- 
ing removed out of the attrattive Sphere, as I may ſo ſpeak, of the con- 
gruity ; ſuch, Ifay., is the tenacity of congruity, that it retains and holds 
the almoſt contiguous Particles of the Fluid , and ſufters them not tobe 
ſeparated, till by meer force that attractive or rerentive faculty be over- 
-come: Rut the ſeparation being once made beyond the Sphere of the 
attra&ive activity of congruity , that virtue becomes of no effect at all, 
but the 4/crcary freely falls downwards till it meet witha reſiſtance from 
the preflure of the ambzert Air, able to rehiſtits gravity, and keep it for- 
ced up inthe Pipe to the height of about thirty inches. | 
Thus have I gently raiſed a Steel perdnulumby a Loadltone to a great 
Angle,till by the ſhaking of my hand I have chanced to make a ſepara- 
tion between them, which is no. ſooner made, but as if the Loadlitone had 
retained no attractive virtue, the Pendulum moves freely from it towards 
the other ſide. So vaſt a difference 1s there between the attradtive vir- 
tue of the Magnet when it aCts upon a contiguous and upon a disjoyned 


body : and-much-more muſt there be between the attractive virtues of = 
congruity upona- contiguous and-disjoyned bedy 3 and in truth the attra- _Z 


 Ctive virtue 1s ſo little upon a body disjoyned. that though have with a 
Microſcope obſerved very diligently , whether there were any extraordi- 
nary protuberance on the ſide of a drop of water that was excceding neer 
to the end of a green {tick, but did not touchit, could not perceive the 
leaſt; though I found , that as ſoon as ever 1t toucht it the whole drop 
would wr RH unite it ſelf with itz fo that it ſeems an abſolute con- 
taCt is requiſite to the exerciling of the tenacious faculty of congruity. 
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Obſerv. VII. Of ſome Phznomena of Glaſs drops. 


Heſe Glaſs Drops are ſmall {parcels of coarſe green Glaſs taken out of 
En Pots that contain the Metal ( as they call it ) in fuſton, upon the 
end of anIron Pipe 3 and being exceeding hot, and thereby of akind of 
ſluggiſh fluid Confiſtence, are ſuffered to drop froth thence into a Bucket 
of cold Water, and in it to lye till they be grown ſenſibly cold. 

Some of theſe I broke In the open air, by ſnapping off a little of the 
ſmall ſtem with my fingers, others by cruſhing it with a ſmall pair of Ply- 
ers3 which I had no ſooner done, then the whole bulk of the drop flew 
violently, with a very brisk noiſe, into multitudes of ſmall pieces, ſome of 
which were as ſmall as duſt, though in ſome there were remaining pieces 

retty large, without any flaw at all,and others very much flaw'd, which 
by rubbing between ones fingers was eaſily reduced to duſt; theſe di- 
ſperſed every way fo violently , that ſome of them pierced iy skin, _] 
could not find;either with my naked Eye,or a Microſcope, that any of the 
broken pieces were of a regular figure,nor any one like another, but for 
the moſt part thoſe that flaw'd off in large pieces were prettily bran- 
ched. 

The ends of others of theſe drops I nipt off whilſt all the bodies and 
ends of them lay buried under the water,which, like the former, fley all 


| to pieces with as brisk a noiſe, and as ſtrong a motion. 


Others of theſe I tried to break, by grinding away the blunt end, and 
though I took a ſeemingly good one, and had ground away neer two 
thirds of the Ball, yet would it not fly to pieces, but now and then ſome 
ſmall rings of it would ſnap and fly off , not without a brisk noiſe and 
quick motion,leaving the Surface of the drop whence it flew very pretti- 
ly branched or creaſed , which was eafily dilcoverable by the Microſcope. 
This drop,afterI had thus ground it, without at all impairing the rettnant 
that was not ground away, I cauſed to fly immediately. all into ſand upon 
the nipping oft the very tip of its{lender end. : 

Another of theſe drops I began to grind away at the ſnaller end ; but 
had not worn away on theſtone above a quarter of aninch before the 


_ Whole drop flew with a brisk crack into ſand-or-ſmall duſt 5 nor would 


it have held ſo long , had there not-beena-little flaw inthe piece thatl 
ground away, asI afterwards found. 

Several others of theſe drops I covered over with a thin but very tuff 
$kin of Zthyocol/a, which being very tough and very tranſparent,was the 
moſt convenient ſubſtance for hes tryals that I could imagine, havin 
dipt,I ſay, ſeveral of theſe drops in this tranſparent Glue whillt hot , _ed 
luffering them to hang by a ſtring tied about the end of them till they 
were cold, and the skin pretty tough; then wrapping all the body of the 
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drop 
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drop ( leaving out only the very ip ) infine ſupple Kids-leather very 

cloſely. nipped off the ſmall top, and found, asTexpetted, that notwith- 

ſtanding this skin of Glue, and the cloſe wrapping up in Leather , upon 

the breaking of the top, the drop gave a crack like the reſt, and ou my. 
hand a pretty brisk impulſe: but yet the skin and leather was ſo ſtrong as 
to keep the parts from flying out of their former poſture ; and, the skin 
being tranſparent , I found that the drop retained exaGtly its former fi- 
oure and poliſh, but was grown perfeGly opacous and all overftiaw'd, all 
thoſe flawslying in the manner of rings, from the bottomor blunt end, to 
the very top or {mall point. And by ſeveral examinations with a A4Gcro- 
ſcope, of ſeveral thus broken, I found the flaws, both within the body of 
the drop, and on the outward ſurface, to lye much in thisorder. 

Let AB in the Figure X of the fourth Scheme repreſent the drop caſed 


over with 1hyocol/a or Ijnglaſs,and ( by being ordered asis before pre- * 


ut by the skin or caſe kept in its 


ſcribed )) crazed or flawed into Rwy 
former figure, and each of its 
poſture 3 the outward " Ippearonee of it ſomewhat plainly to the naked 
eye, but much more icuous if viewed with a (mall ſen appeared 
much after this ſhape. _ That is, the blunt end B for a pretty breadth, 
namely, as far as the Ring C C C ſeemed irregularly flawed with divers 
clefts, which all ſeemed to tend towards the Center of it, being, as I af+ 
terwards found , and {ball anon ſhew in the deſcription of the figure Y, 
the Baſis, as it were, of a Cone, whieh was terminated a little above the 
middle of the drop, all the reſt of the Surface from CCC to A was 
flawed with an infinite number of {mall and parallel Rings, which as they 
were for the moſt part very round , fo were they very thick and cloſe 
ls pc but were not ſo exatly flaw'd as to make a perfect Ring , but 
cach circular part was by irregular cracks flawed likewiſe into multitudes 
of trregular flakes or tiles z and this order was obſerved likewiſe the 
whole lcngth of the neck, 

Now though I could not fo exactly cut this conical Body through the 
4xis, as is repreſented by the figure Y ; yet by aratomizing, as it were, 
of ſeveral, and taking notice of divers particular circumſtances, I was in- 
formed, that could I have artificially divided a flaw'd drop through the 


Axis or Center , I ſhould with a Microſcope have found it to appear much 


of this form, where A ſignifies the Apex, and B the blunt end, CC the 
Cone of the Baſis, which is terminated at T the top or endof- it , which 
_ kemsto be the very middle of theblunt end; m which, not only the co- 


vicalbody of the Baſis C C is terminated, but as many of the parts of the © 


dropas reach as high as DD. 
Andit ſeemed to be the head or beginning of a Pith, asit were, or a 


a part of the body which ſeemed more ſpungy thenthe reſt, and much. 


more irregularly awed, which from T aſcended by EE, though les vi- 
fible, into the ſmall neck towards A. The Grain, as it were, of all the 


flaws , that from all the outward Surface A DC CDA, was muchthe '- . 


ſame,as is repreſented by the black ftrokes that meet inthe middleDF, 
DT, DE,DE, e*c. 


Nor 


wed parts preſerved exattly in its due ' 
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Nor is this kind of Grain, asI may call it, peculiar to Glaſs drops thus 
aenched ;z for ( not to mention Coperas-ſtones , and divers other Aar- 
chaſites and Minerals , which I have often taken notice of to be in the 
very ſame manner flaked or grained, with a kind of Pith in the middle ) 
I have obſerved the ſame in all manner of caſt Iron , eſpecially the coar- 
ſer ſort, ſuch as Stoves, and Furnaces, and Backs, and Pots are made of c 
For upon the breaking of any of thoſe Subſtances it 18 obvious. to ob- 


ſerve, how from the out-{ides towards the middle. there is a kind of 


Radiation or Grain much reſembling this of the Glaſs-drop; but this 
Grain is moſt conſpicuous in Iron-bullets , 1t they be broken : the ſame 
Phenomena may be produced by caſting regulns of Antimony into 
aBullet-mold, as alſo with Glaſs of Antimony, or with almoſt any ſuch 
kind of Yitrified ſubſtance, either caſt into a cold Mold or poured into 
Water. 

Others of theſe Drops I heat red-hot in the fire,and then ſuffered them 
to cool by degrees. And thele I found to have quite loſt all their falmi- 
ating or flying quality, as alſotheir hard, brittle and ſpringy texture ; 
and to emerge of a much ſofter temper, and much eaſter to be broken or 
ſnapt with ones finger: but its ſtrong and brittle quality was quite deſtroy- 
ed, .and it ſeemed much of the ſame conſiſtence with other green Glaſs 
well nealed in the Oven. h 

The Figure and bigneſs of theſe for the moſt part was the ſame with 
that of the Figure Z ;- that is,all the ſurtace of them was very ſmooth and 
poliſht,and for the moſt part round, but very rugged or knobbed about 
ID, andall the length of the ſtem was here and there pitted or flatted. 
About D, which isat the upper part of the drop under that fide of the 
ſtem which is concave , there uſually was made ſome one or more little 
Hillocks or Prominences. The drop it felt, before it be broken, appears 
very tranſparent, and towards the middle of it, to be very full of ſmall 
Bubbles, of ſome kind of aerial ſubſtance, which by the reflaction of the 
outward ſurface appear much bigger then really they arez and this may 
be in good-part removed, by putting the drop under the ſurface of clear 
Water, for by that means moſt part of the refraction of the convex Sur- 


= face of thedropis deſtroyed, and the bubbles will appear much ſmaller, 


And this, by the by. minds me of the appearing maghitude of the aper- 
ture of the 7ris, or pxpil of the eye, which though it appear, and be there- 
fore judged very large, is yet not aboye a quarter of the bignels it ap- 


_pears of, by the /enticular retrattion of the-Cornea.-- 


The cauſe of all which Pheromena Iimapine to be no other then this, 


oft and ſeparated one from another, and thereby put into a kind of flug- 
giſh fluid confiſtence , are ſuffered to. dropoft with that heat or agitation 
remaining in them, into cold Water ; by which means the outlides of the 
drop are preſently cool'd and cruſted , and are thereby made of a looſe 
texture,becauſe the parts of it have not time to ſettle themfelves leiſurely 
rogether , and ſotolie very cloſe together :. And the innermoſt parts of 
the drop, retaining (till much of their former heat and agitations, remain 
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of a looſe texture alſo,and,according as the cold ſtrikes inwards from the 
bottom and fides, are quenched, as1t were, and made rigid inthat very 
poſture wherein the cold finds them. For the parts of the cruſt being 
already hardened , will not ſuffer the parts to ſhrink any more trom the 
outward Surface inward ; and though it ſhrink a little by reaſon of the 
ſmall parcels of ſome Aerial ſubſtances diſperſed through the matter of 
the Glaſs, yet that is not neer ſo much as it appears ( as I juſt now hint- 
ed ;) nor if it were,would it be ſufficient for to conſolidate and condenſe 
the body of Glaſs into a t»ff* and cloſe texture, after it had been fo ex- 
ceſlively rarified by the heat of the glaſs-Furnace. 

But that there may be ſuch an expanſion of the aerial ſubſtance con- 
tained in thoſe little blebbs or bubbles in the body of the drop , this fol- 
lowing Experiment will make moreevident. : 


Take a ſmall Glaſs-Cane about a foot long , ſeal up one end of it her- 
-metically,then put in a very ſmall bubble of Glaſs, almoſt of the ſhape of 
an Efſence-viol with the open month towards the ſealed end ,, then draw 
out the other end of the Pipe very ſmall,and fill the whole Cylinder with 
water, then ſet this Tube by the Fire till the Water begin to boyl, and 
the Air in the bubble be in good part rarihed and driven out , then by 
ſucking at the ſmalling Pipe, more of the Air or vapours in the bubble 
may be ſuck'd out, - ſo that it may link to the bottom 3 when it is ſunk to 
the bottom,in the flame of a Candle,or Lamp,nip up the ſlender Pipe and 
let it cool : whereupon it is obvious to obſerve. firſt, that the Water by 
degrees will ſubſide and ſhrink into much leſs room : Next, that the Air 
or vapours in the Glaſs will expand themſelves fo, as to buoy up the little 
Glaſs: Thirdly. that all about the inſide of the Glaſs-pipe there will ap- 
pear an infinite number of ſmall bubbles, which as the Water grows colder 

_ and colder will ſwell bigger and bigger, and many of them buoy them- 
ſclves up and break at the top. h 
From this Diſceding of the heat in Glaſs drops,that is, by the quenching 
or cooling Irradiations propagated from the Surtace upwards and in- 
wards, by the lines CT, CT, DT, DE, &«c. the bubbles in the drop 
have room toexpand themſelves a little, and the parts of the Glaſs con- 
tra(t themſelves; but this operation being too quick for the {Juggith parts 
of the Glas, the contraction 1s performed very unequally and irregularly, 
and thereby the Particles of the Glaſs are bent, ſome one way, and ſome. 
—another;yet-ſoas that-moſt_of them draw towards the Pithor middle © * 
TEEE, or rather from that outward:-ſo that they-cannot-extricateor-----.; 
unbend themſelves, till ſome part of T EEE be broken and looſened. 
for all the parts about that are placed in the manner of an Arch, and fo 
-till their hold at T EE E be looſened they cannot fly aſunder, butup- 
hold, and ſhelter, and fix each other much like the ſtones in a Vault, 
where each ſtone does concurre to the ſtability of the whole Fabrick, 
and no one ſtone can be taken away but the whole Arch falls. And where- 
_ſoever any of thoſe radiating wedges DT D, &. are removed, which 
| are the component parts of this Arch;the whole Fabrick preſently falls to 


pleces : 
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pieces; for all the Springs of the ſeveral parts are ſet at liberty, Which 
immediately extricate themſelves and tly aſunder every way:z each part 
by its ſpring contributing to the darting of it {elf and ſome other contigu- 
ous part. But if this drop be heat ſo hotas that the parts by Yegrees can 
unbend thernſclves, and be ſettled and annealed inthat poſture , and be 
then ſuffered gently to ſubſide and cool; The parts by this nealing lo+ 
fing their ſpringineſs , conſtitute a drop of a more foft but leſs brittle tex- 
ture,and the parts being not at all under a flexure, though any part of the 
middle or Pith TEE E be broken, yet will notthe drop at all fy tO pieces 
as before. . 

This Conjecture of tine I ſhall indeavour to make out by explains 
ing w particular Aſlertion with azalogous Experiments : The Afſertions 
are thele. 


Firſt , That the parts of the Glaſs. whilſt in a fluid Conſiſtence and 
hot , are more rarified, or take up more room. then when thard and 
cold. | 

Secondly , That the parts of the drop do ſuffer a twofold contras 
Con. _, | 

Thirdly , That the dropping or quenching the glowing metal inthe 
Water makes it of a hard, ſpringing, and rarified texture. 

Fourthly , That there is a flexion or force remaihing upon the parts 
of the Glaſs thus quenched, from which they indeavour to extricate 
themſelves. 

Fifthly, That the Fabrick 6f the drop, that is able to hinder the parts 
from extricating themſelves, is analogs to that of an Arch. 

Sixthly, That the ſudden flying aſunder of the parts proceeds from 
their ſpringinels. . | | 

Seventhly, That a gradual heating and cooling does anneal or reduce 
the parts of Glaſstoa texture that is more looſe, and eafilier to be bros 
ken, but not fo brittle. 


That the firſt of theſe is true may be gathered from this, That Heat # 

a property of a body ariſing from the motion or agitation of its parts 5, and 
therefore whatever body js thereby toucht mult neceſlarily recerve ſome 
pat of that motion, whereby its parts will be ſhaken and agitated, and fo 
y degrees free and extricate themſelves from one another , ahd each 
part ſo moved does by that motion exert a e©onatns of protruding and dit- _ 
placing all the adjacent Particles. _ Thus Air includedina veſlel, . by be- 
Ing heated will burſt it to pieces. Thus have I broke a Bladder held 
over the fire in my hand, with ſuch a violence and noiſe , that it almoſt 
made me deaf for the preſent,and much ſurpaſſed the noiſe of a Musket: 
The likehave I done = throwing into the fire ſmall glaſs Bubbles her- 
metically ſealed ,-with a little drop of Water included in them. Thus 
Water alſo,or any other Liquor,included in a convenient vellel,by being 
warmed , manifeſtly expandsir ſelf with a very great violence, ſo asto 
break the ſtrongeſt veſlel, if when heated it be narrowly impriſoned in it, 
Fhn 
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This is very manifeſt by the ſealed Thermometers, which I have, by ſeve- 
ral tryals, at laſt brought to a great certainty and tenderneſs : for T have 
made ſome with ſtems above tour foot long , in which the expanding Li- 
quor would fo far vary,asto be very neer the very top in the heat of Sum- 
mer, and prety neer the bottom at the coldeſt time of the Winter. The 
Stems I wk for them are very thick,[traight,and even Pipes of Glaſs,with 
a very ſmall perforation, and both the head and bodylI have made on 
purpoſe at the Glaſs-houſe , of the ſame metal whereof the 4,2 are 
drawn: theſe I can eaſily in the flame of a Lamp, urged with the blaſt of 
a pair of Bellows, ſeal and cloſe together, ſo as to remain very firm, cloſe 
and even; by this means I joyn on the body firſt,and then fill both it and 
a part of the ſtem, proportionate to the length of the ſtem and the 
warmth of the ſeaſon Ifill it in with the beſt rectified Spirit of Wine- high- 
ly ting'd with the lovely colour of Cocheneel, which I deepen the more 
by pouring ſome drops of common Fpirit of Urine , which muſt not be 
too well rectified , becauſe it will be apt to make the Liquor to curdle 
and ſtick in the ſmall perforation of the ſtem. This LiquorThave upon 
tryal found the moſt tender of any ſpirituous Liquor,and thoſe are much 
more ſenſibly affe&ted with the variations of heat and cold then othermore 
flegmatick and ponderous Liquors, and as capable of receiving a deep 
tinccure, and RECPIng it,as any Liquor whatſoever; and ( which makes 
it yet more acceptable _) is not ſubject to be fyozen by any cold yet 
known. When I have thus filled it,I can very eafily in the foremention- 
ed flame of a Lamp ſeal and joyn on the head of it. 

Then, for raduating the few. I fix that for the beginning of my di- 
viſion where the ſurface of the liquor in the ſtem remains when the 
ball is placed in common diſtilled water, that is fo cold that it juſt begins 
to freeze and ſhoot into flakesz and that mark I fix at a convenient place 
of the ſtem, to make it capable of exhibiting very _ degrees of cold, 
below that which is requiſite to freeze water : the reſt of my diviſions, 
both above and below this (which I mark with a | ©] or nought.) I place 
according to the Degrees of Expanſion, or Contration of the Liquor in 
proportion to the bulk it had when it indur'd the newly mention'd freez- 
ing cold. And this may be very _ and accurately enough done by 
this following way 3 Prepare a Cylindrical veſſel of very thin-plate Braſs 
or Silver, AB C D of the figure Z; the Diameter AB of whoſe cavity 
let be about two inches, and the depth B C the ſame; leg each end be 
cover dwitha flat-and ſmooth plate of the ſame ſubſtance, cloſely ſoder'd 

.on,.- and. in. the midſt of the upper cover make. a pretty.large hole EF, 
about the bigneſs of a fifth-part of the Diameter of the other ; into this 
faſten very well with cement a ſtraight and even Cylindrical pipe of Glaſs, 
EF GH, the Diameter of whoſe cavity let be exactly one tenth of the 
Diameter of the greater Cylinder. Let this pipe be mark'd at GH with 
a Diamant, fo that G from E may be diſtant juſt two inches, or the fame 
height wirh that of the cavity of the greater Cylinder, then divide the 
lengthE G exactly into 10 parts, fo the capacity of the hollow of each 


of theſe diviſions will be 755; part of the capacity of the greater Cylin- 
| der. 
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der. This veſſel being thus prepared, the way of marking and gradu- 
ating the Thermometers may be very eaſily thus perfortned : 

Fill this Cylindrical veſlel with the ſame liquor wherewith the Thers 
wometers are fill'd, then place bothit and the Thermometer you are to 
graduate; in water that is ready to be frozen, and bring the ſurface of the 
liquor in the Thermometer to the fir{t charke or [0]; then ſo proportion 
the liquor inthe Cylindrical vellel, that the ſurface of it may juſt be ar 
the lower end of the ſmall glaſs-Cylinder ; then very gently and gradu- 
ally warmthe water in which both the Thermometer ind this Cylindrical 
vellel ſtand, and as you perceive the ting d liquor to riſe in both ſterns, 
with the point of a Diamond give ſeveral marks on the ſtem of rhe They- 
»ometer at thoſe places, which by comparing the expanſion in both 
Stems, are found to correſpond to the diviſions of the cylindrical veſlel, 
and having by this means marked ſome few of theſe diviſions on the 
Stem, it will be very eafie by theſe to mark all the reſt of the Stem, 
and accordingly to aflign to every diviſion a proper character. 

A Thermometer , thus marked and prepared, will be the fitteſt Inſtru- 
ment to make a Standard of heat _ cold that can be imagined. For 
being ſealed up, it 1s not at all ſubject to yariatton or waſting, nor is it lia» 
ble to be changed by the varying preſſure of the Air , -which all other 
kind of Thermometers that are open tothe Air are hable to; But to pros 
ceed. n 

This property of Expatfion with Heat, and Contration with Cold, is 
not peculiar to Liquors only, but to all kind of ſolid Bodies alſo, efpeci- 
ally Metals, which will more tmanifeſtly appear by this Experiment. 

ake the Barrel of a Stopcock of Braſs, and let the Key, which is well 
fitted to it,be riveted intoit,ſo that it may {lip,and be eaſily turned round, 
then heat this Cock 1n the fire, and you will find the Key ſo ſwollen, that 
you will not be able toturn it round ih the Barrel z but if it be fuffered 
to cool again, as ſoon asit is cold it will be as movable, and as eafie tobe 
turned as before. 

This Quality 1s alſo very obſervable in Lead, Tin, Silver, Antimony, 

Pitch, Roſin,Bees-wax,Butter,and the like; all which,if after they be melted 
you ſuffer gently to coo}, you ſhall find the parts of the upper Surface 
to ſubſide and fall inwards, loſing that plutnpneſs and ſmoothnefs it had 
whilſt in faſjon. The like I have alfo obſerved in the cooling of Glaſs 
of Antimony, which does very neer approach the tature of Ghats, 
Wt becauſe, theEars all Examples..caken-from ow materials-ther! 
Glaſs.and argue only, that-poflibly there may be the tkeproperty alſo in 
Glaſs, not that really there is ; we ſhall by = or fours _ n- 
deavour to manifeſt that allo. 


And the Firft is an Obſervation that is very obviows'evenin thele very 
drops,to wit,that they are all of then terminated with anunequal or ir- 
regular Surface , efpecially about the ſfnaller patt of the drop, and the 
whole length of the ſtem as about D, and fromthenceto A, the whole 
Surface, which would have been round if the drop had cool'd leifurely, 
, by being quenched: haftily,very irregularly flatted and pitted 5 which 

| F 
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I ſuppoſe proceeds partly from the Waters unequally cooling and preſ- 
ſing the parts of the drop, and partly from the ſelt-contracring or ſubſj- 
ding quality of the ſubſtance of the Glaſs: For the vehemency of the 
heat of the drop cauſes ſuch ſudden motions and bubbles in the cold Wa- 
ter,that ſome parts of the Water bear more forcibly againſt one part then 
againſt another , and-conſequently do more ſuddenly cool thole parts to 
which they are contiguous. 

A Second Argument may be drawn from the Experiment of cutting 
Glaſſes with a hot Iron. For in that Experiment the top of the Iron 
heats, and thereby rarifies the parts of the Glaſs that lie jult before the 
crack , whence each of thoſe agitated parts indeavouring to expand its 
ſelf and get elbow-room, thruſts off all the reſt of the contiguous parts, 
and _ uently promotes the crack that was before begun. 7 

A Third Argument may be drawn from the way of producing a crack 
in a ſound piece or plate of Glaſs, which is done two wayes, either Firſt, 
by ſuddenly heating a piece of Glaſs in one place more then in another, 
And by this means Chymiſts uſually cut off the necks of Glaſs-bodies, 

by two kinds of Inſtruments, either by a glowing hot round Iron-Ring, 
which juſt incompaſles the place that is to be cut, orelſe by a Swlphur 4 


Threed,which is often wound about the place where the ſeparation is to 
be made.and then fired. Or Secondly,A Glaſs may be cracked by cooli 

It ſuddenly in any place with Water, or the like, after-it has been all let- 
ſurely and gradually heated very hot. Both which Phezomena ſeem ma- 
nifeſtly to proceed from the expanſion and contraction of the parts of 
the Glaſs, which is alſo made more probable by this circumſtance which 
I have obſerved , that a piece of common window-glaſs bong heated in 


the middle very ſuddenly with a live Coal or hot Iron,does uſually at the 
firſt crack fall into pieces,whereas if the Plate has been gradually heated 
very hot, and a drop of cold Water and the like be Paton the mid- - 
dle of it, it only flaws it, but does not break it aſunder immedi- 
ately. | 

A Fourth Argument may be drawn from this Experiment; Take a 
Glaſs-pipe, and fitintoit a Glid ſtick of Glaſs, ſo as it will but juſt be mo- 
vedin it. Then by S__ heat them whilſt they are one within ano- 
ther,and they will grow ſtiffer, but when they are again cold,they will be 
as eaſie to be turned as before. This Expanſien of Glaſs 1s more mani- 
feſt in this Experiment. 


Take a ſtick of Glafs-of aconfiderable -length,and fit it ſo between the _ 


twoendsorſcrews of a Lath,that it may but juſt eaſily turn,and that the 
very ends of it may be juſt touchtand ſuſteined thereby ; then applying 
the flame of the Candle to the middle of it, and heating it hot, you will 
preſently find the Glaſs to ſtick very faſt on thoſe points, and hot without 
much difficulty to be convertible on them, before that by removing the 
flame for a while from it, it be ſuffered to cool, anden y ou will find it 
as calie to be turned round as at the firſt. 

Fromall which Experiments it is very evident, that all thoſe Bodies, 


and particularly Glaſs, ſuffers an Expanſion by Heat, and that a very con- 
| ſiderable 
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(iderable one, whilſt they are in a ſtate of Fuſion. For F luidity,as [ cllewhere 
mention, bcing nothing but an effe&# of a very ſtrong and quick ſhaking motion, 
whereby the parts are,as it were,looſened ſrom each other,and conſequently leave 
an interjacent ſpace or vacunty ; It tollows, that all thoſe ſhaken Particles mult 
neceſſarily take up, much more room then when they were at reſt, and lay 
quietly upon each 'other. And this is futther confirmed by a Pot of boyling 
Alabaſter, which will manifeſtly riſe a ſixth or eighth part higher in the Por, 
whilſt it is boyling, then it will remain at, both before and after it be boyl- 
ed. The reaſon of which odd Phenomenon ( to hint it here only by the way) 
is this, that there 1s in the curious powder of Alabaſter, and other calcining 
Stones, a certain watery ſubſtance , which is (o fixt and included with the _ 
{olid Particles. that till the heat be very conſiderable they will not tly away; 
but after the heat is increaſed to ſuch a degree, they break out every way 
in vapours, and thereby ſo ſhake and looſen the {mal] corpulles of the Pow- 
der " wave each other, that they become perfectly of the nature of a fluid bo- 
| uly, and one may move a ſtick to and fro through it, and {tir It as eafily as 
water. and the vapours burſt and break out in bubbles juſt as in boyling 
water,and the like 3 whereas, both before thole watery parts are tiying 
away, and after they are quite gone ; that is, before and atter it haye done 
boyling.all thoſe effects ceaſe , and a ſtick 1s as difficultly moved to and tro 
in-it asinſand. or the ike. Which Explication I could ealily prove, had T 
time; but this is not a fit place for it. 

To proceed therefore, I ſay,that the dropping of this expanded Body in- 
tocold Water, does make the parts of the Glaſs ſuffer a double contraction : 
The firſt is, of thole parts which are neer the Surface of the Drop, For Cold, 
as I ſaid before,contraCring Bodies, that is,by the abatement of the agitating fa- 


culty the parts falling neerer together ;, the yore next adjoying to the Water 


mult needs loſe much of their motion , and impart it to the Ambient-water 
(which the Ebullition and commotion of it manifeſts) and thereby become 
a folid and hard cruſt , whilſt the innermoſt parts remain yet fluid and ex- 
panded ; whence,as they grow cold allo by degrees;their parts muſt neceſ]a- 
rily be left at liberty to be condenſed , but becauſe of the hardneſs of the 
outward cruſt,the contraction cannot be admitted that way;but there bein 
many very i{mall, and before inconſpicuous, bubbles in the ſubſtance of the 
Glas,upon the fubfiding of the parts of the Glas,the agil ſubſtance contain- 
<d in them has liberty of expanding it felt a little,and thereby thole bubbles 
grow much bigger,which is the ſecond Contrattion, And both theſe are con- 
. trmed fromthe appearance of the Drop ir ſelf : tor as fir the outward parts, 
welce;farſt;that it is irregular and ſhrunk, as it were, which is cauſed by the 
yielding a little of the hardened Skin to a Contraftton, after the very out- 
moſt Surface ts ſettled 3 and as for the internal parts, ot may with ones 
naked Eye perceive abundance of very cotſpicuous bubbles, and with the 
Microſcope many more. CY | | . 
The Confideration of which Particulars will eaſily make the Third Poſiti- 
on probable,that is, that the parts of the drop will be of a very hard, though 
of ararified Texture; for he outward parts of the Drop, by reaſon of 1ts 
hard cruft, will indure very little Contraction, *and the agil Particles, inclu- 
'T | 
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of Natural things,and-his generous Diſpoſition in communicating;incouraged-- 
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ded inthoſe bubbles, by the loſing of their agitation, by thedecreaſe of the 
Heat,loſe alſo moſt part of their Spring and Expanſive powerzit tollows the 
withdrawing of the heat being very ſudden) that the parts muſt be left in a 
very looſe Texture, and by reaſon of the implication of the parts one about 
another,which from their thiggiſhnes and glutinouſnels Liuppoſe to be much 
after the manner of the ſticks in a Thorn-buſh.or a Lock of WoolzIt will fol- 


low, I ſay, that the parts will hold each other very ſtrongly together,and in- - 


deayour to draw each other neerer together, and conlequently their Tex- 
ture muſt be very hard and ſtiff, but very much rarified. 

- And this will make probable my next Poſition, That the parts of the Glaſs 
are under a kind of tenſion or flexure,out of which they indeavour to extricate and 
free themſelves.,and thereby all the parts draw towards the Center or middle, 
and would, if the outward parts would give way, as they do when the out- 
ward parts cool leifurely- (as in baking of Glaſſes) contract rhe bulk of the 
drop intoa much leſs compaſs. For fince,as I proved before,the Internal parts 
of the drop, when fluid,were of a very rarifticd Texture,and,as it were,tos'd 
open like a Lock of Wool,and tt they were ſuffered leilurely to cool, would 
be again preſt, as it were,cloſe together: And fince that the heat, which kept 
them bended and open, is removed , and yet the parts not ſuffered to get as 
neer together asthey naturally would ; It tollows,that the Particles remain 
under a kind of #erſfox and flexure , and conſequently have an indeavour to 
free themſelves from that berding and diſtenſror, which they do, as ſoon as 
either the tip be broken, or as ſoon as by a leiſurely heating and cooling, 
the parts are nealed into another poſture. 

And this will make my next Poſition probable,that the parts of theGlaſe drops 
are contignated together in the form of an Arch,and cannot any where yield or 
be drawn inwards,till by the removing of ſome one part of it{as it happens in 
the removing one of the ſtones of an Arch)the whole Fabrick is ſhatter'd,and 
falls to pieces, and each of the Springs is leftar liberry;fuddenly to extricate it 
ſelf: for ſince I have made it probable,that the internal parts of the Glaſs have 
a contraCtive power inwards, and the external parts are incapable of ſuch a 
Contraction,and the figure of it being ſpherical;it follows,that the ſuperticial 
parts muſt bear againſt each other , and keep one another from being con- 
dens'd into a leſs room, in the ſame manner as the ſtones of an Arch conduce 
to the upholding each other in that Figure. And this is made more probable 
by another Experiment which was communicated to me by an excellent Per- 
ſon,whoſe extraordinary Abilities in all kind of Knowledg, eſpecially in that 


me to have recaurſe to him on many occaſions. The Experiment was this : 
Small Glaſs-balls ( about the bigneſs of that repreſented in the Figzre 5. ) 
would,upon rubbing or ſcratching the inward Surface, fly all infunder, with 

pretty brisk noiſe 3 whereas neither before nor after the inner Surface had 


'been thus ſcratcht, did there appear any flaw or crack. And putting the pie- 


cesof one of thoſe broken ones together again, the flaws appeared much 
after the manner of the black lines on the Figure, e. Thele Balls were fmall, 
but exceeding thick bubbles of Glaſs , which being crack'd off from the 
Puxtilion whillt very hot , and ſo ſuffered to cool without nealing them in 
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the Oven over the Furnace, do thereby ( being made of white Glaſs, 
which cools much quicker then green Glaſs, and isthereby made much 
brittler ) acquirea very porons and very brittle texture: fothat if with 
the point of a Needle or Bodkin., the inlide of any of them be rubbed 

rety hard, and then laid ona Table, ic will, within a very little while, 
yas 7 ay many pieces with a brisk-notle , and throw the parts above a 
ſpan aſunder on the Table : Now though the pieces are. not ſo fmall as 
thoſe of a fulmrinating drop, yet they as _ ſhew. that the outward 
parts of the Glaſs have a great Coratus to fly a under, were they not held 
together by the tenacity of the parts of the inward Surface : for we ſee 
as ſoon as thoſe parts are crazed by hard rubbing, and thereby their tena- 
city ſpoiled, the ſpringineſs of the more outward parts quickly makes a 
divulſion, and the broken picces will, if the concave Surtace of them be 
further ſcratcht with a Diamond, fly again into-ſmaller pieces; 

From which preceding confiderations it will tollow Sixthly , That the 
ſudden flying oC des of the parts as ſoon as this Arch is any where difor- 
dered or broken, proceeds from the ſpringing of the parts; which ,indea- 
vouring to extricate themſelves as ſoonas they get the liberty , they per- 
form it with ſuch a quickneſs, that they throw one another away with very 
great violence - for the Particles that compole the Cruſt havea' Coratus 
tolye further = one another,and therefore as ſoon as the external parts 
are locſened they dart themſelves outward with great violence, juſt as fo 
many Springs would do, if they were detained and faſtened to the body, 
as ſoon as they ſhould be ſuddenly looſened; and the internal Pr draw- 
ing inward, they contract fo violently. that they rebound back again and 
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fly into multitude of ſmall ſhivers or ſands. Now though they appear 


not, either to the naked Eye, or the Microſcope, yet I am very apt to think 
there may be abundance of ſmall flaws or cracks, which , by reaſon the 
ſtrong reflefing Air is not got between the contiguous parts, appear not. 
And that this may be ſo, I argue from this , that I have very often been 
able to make a crack or flaw, in ſome convement pieces of Glaſs,to appear 
and diſappear at pleaſure, according as by preſling together, or pulling 
afunder the contiguous parts, I excluded or admitted the ſtrong refleCt- 
ing Air between the parts: And it is very probable, that there may be 
ſome Body, that is either very raritied Air, or ſomething aalogoxs to it, 
which fills the bubbles of theſe drops 5 which I argue; firſt, from the round- 


neſs of them, and next, from the vivid reflection of Light which they ex- 


—hibite:-Now thoughFdoubrnot, butthattheAirin them is very much 
rarified,yet that there is ſome in them, to ſuch as well confider this Expe- 
r1iment of the diſappearing of a crack upon the extruding of the Air., I 
ſuppoſe it will ſeem more then probable. | 

The Seventh and laſt therefore thar T ſhall prove, is, That the gradual 
heating and. cooling of theſe ſo extended bodies does reduce the parts of the 
Glaſs to a looſer and ſofter temper. And this I tound by heating them, and 
keeping them for a prety while very red hot in a fire; for thereby I found 
them to grow a little lighter , and the ſmall Stems to be ny calily bro- 


ken and ſnapt any where , without at all making the drop fly ; whereas 
| H 2 before 
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before they were ſo exceeding hard,that they could not be broken with- 

out much difficulty ; and upon their breaking the whole drop would 

fly in pieces with very great violence. The Reafon of which laft ſeems 

to be , that the leiſurely heating and cooling of the parts does not only 

waſt ſome part of the Glaſsit felf , but ranges all the parts into a better 

order, and gives each Particle an opportunity of relaxing its ſelf, and 

conſequently neither will the parts hold fo ſtrongly together as before, 

nor be ſo difficult to be broken : The parts now more eaſily yielding, 

nor will the other partsfly in pieces , becauſe the parts have no bended 

Springs. The'relaxation alſo in the temper of hardned Steel, and ham- 
== Metals. by _ them in the fire,ſeems to proceed from much the 

ſame cauſe. For both by quenching ſuddenly ſuch Metals as have vitri- 
fied parts interſpers'd, as Stee] has,and by hammering of other kinds that 

do not ſo much abound with them, as Silver, Brafs, Cc, the parts are put 

into and detained in a bended poſture , which by the agitation of Heat 

are ſhaken, and looſened, and ſuffered to unbend themſelves, 
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Obſerv. VIII. Of the fiery Sparks firuck, from a Flint or 
- Steel, 


Skew, 6, FT #3 a very common Experiment , by ſtriking with a Flint againſt a 
Steel,to make certain fiery and ſhining Sparks to fly out from between 
thoſe two compreſſing Bodies. About eight years fince , upon caſually 
reading the Explication of this odd Pheromenor, by the moſt Ingenious 
Des Carte+, I had agreatdefire to be ſatisfied , what that Subſtance was 
chat gave ſuch a ſhining and bright Light : And to that endI fpread a 
ſheet of white Paper,and on it, obſerving the place where ſeveral of theſe 
Sparks ſeemed to vaniſh, I found certain very ſmall, black, bur gliſtering 
Spors of a movable Subſtance, each of which examining with my Miſcro- 
rope,l found to be a ſmall round Globule 5 ſome of which, as they looked 
prety ſmall, ſo did they from their Surface yield a very bright and ſtrong 
reflection on that fide which was next the Light; and each look'd almoſt 
like a prety bright Iron-Ball, whoſe Surface was prety regular, ſuch as is 
- repreſented by the Figure A..._In this I could perceive the Image of the 
| Window prety-well, or of -a Stick, which I moved up and down between 
the Lipht and it, Others I found, which were, as to the bulk of the Ball, 
= Pracy regularly round,but the Surface of them, as it was not very ſmooth, 
ut rough,and more irregular, ſo was the refleftion from it more faint and | 
confuſed. Such were the Surfaces of B.C.D. and E. Some of theſe] | 
found cleft or cracked, as C, others quite broken in two and hotlow, as. | 
D. which ſeemed to be half the hollow ſhelLof a Granado, brokenirre- 
grularly in pieces. Several others I found of other ſhapes 3 bur that 
which is repreſented by E, I obſerved to be a very big Spark of Fire, 
which went out upon one fide of the Flint thatT ſtruck as -withall, to 


which 
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which it ftuck by the root F, at the end of which ſmall Stern was faſten- 
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ed-on a Hemiſpbere, or half a hollow Ball,with the mouth of it open from 


the ſtemwards, ſo that it looked much like a Funnel, or an old fathioned 
Bowl without a foot. T his night, making many tryals and abſervations 
of this Experment,] met,among a multirude of the Globular ones which 
{ had obſerved, a couple of Inſtances, which are very remarkable to the 
confirmation of my Hypotheſes. 

And the Firſt was of a pretty big Ball faſtened on to the end of a ſmall 
ſliver of Iron,which Compoſitrm ſeemed to be nothing ele but a long thin 
chip of Iron,one of whole ends was melted intoa {mall round Globulthe 
other end remaining unmelted and irregular, and perfettly Iron, 

The Second Inftance was not lefs remarkable then the Firſt; for I 
found, when a Spark went out, nothing but a very ſmall thin long ſliver 
of Tron or Stee}, unmelted at either end. So that it ſeems. that fome of 
theſe Sparks are the {ſhivers or chips of the Iron vitrified , Others are on- 
ly the flivers melted into Balls without vitrification, And the third kind 
are only ſmall flivers of the Iron, made red-hot with the violence of the 
ſtroke given on the Steel by the Flint. | 

He that ſhall diligently examine the Phenomena of this Experiment, 
will, I doubt not, find cauſe to believe, that the reafon I have heretofore 
given of it, isthe true and | cauſe of it, namely, That the Spark. 
appearing fo bright in the falling.3s nothing elſe but a ſmall piece of the Steel 
or Flint, but moſt commonly of the Steel, which by the violence of the ſtroke 
is at the ſame time ſever 'd and heatt red-hot , and that ſometimes to ſuch 4 
degree , 4s to make it melt together into a ſmall Globule of Steel ;, and jome- 
times alſo i that heat ſo very imtenſe, as further to melt it and vitrifie it but 
many times the heat is fo gentle, as to be able to make the ſliver only red hot, 
which notwithſtanding falling upon the tinder (that is only a very curious 
ſmall Coal made of the ſmall threads of Linnen burnt to coals and 
chard) it eaſily ſets it on fire. Nor will any part of this Hypotheſis ſeem 
ſtrange to him that conſiders, Firſt, that either hammering, or filing, or 
otherwiſe violently rubbing of Steel, will preſently make it fo hot as to 
be able to burn ones fingers Next, that the whole force of the ſtroke 
15 exerted upon that ſmall part where the Flint and Steel firſt touch : For 

the Bodies being each of them ſo very hard, the puls cannot be far com- 
municated, that is, the parts of each can yield but very little, and there- 
fore the violence of the concuſſion will be exerted on that piece of Steel 


which.is gut off by the Flint. — Thirdh#,-that the filings or imallparts of 


_ Stcel are yery-apt;as it were;totake fire, and are preſently red hot, that. 


is,there ſeems to be a very combuſtible ſulphureons Body inlron or Steel, 
which the Air very readily preys upon, as ſoon as the body ts a little vio- 
lently heated. __- + 


And this is obvious inthe filings of Steel or Iron caſt through the flame 


of a Candle ; for even by that ſudden trarſitus of the ſmall chips of Iron, 


they are heat red hot, and that combuſtible ſulphureons Body 18 preſent- 
ly prey'd upon and devoured by the aereal incompafſiing Menſtrunum, 
__ office in this Particular I have ſhewn in the Explication of Char- 
cole. And 


gt ©» | ———————__—.. ads. =Y a ” —— 


—— 


PE I COS —— — EPI Pon 


—— 


MricRrRoOGRAPHIA. 


And in proſecution of this Experiment,having taken the filings of Iron 
and Steel, and with the point of a Knite caſt them through the Fine of a 
Candle , I obſerved where ſome conſpicuous ſhining Particles fell , and 
looking on them with my Microſcope , I found them to be nothing elſe 
but ſuch round Globules, asI formerly found the Sparks ſtruck from the 
Steel by a ſtroke to be, only a little bigger 3 and ſhaking together all the 
filings that had fallen upon the ſheet of Paper underneath, and obſerving 
them with the Microſcope. I found a great number of ſmall Globules, ſuch 
as the former, though there were alſo many of the parts that had remain- 
ed untoucht, and rough filings or chips of Iron. So that, itſeems, Iron 
does contain a very combuſtible ſulphureows Body, whichis, in all likeli- 
hood, - one of the cauſes of this Pharomenon , and which may be perhaps 
very much concerned in the buſineſs of its hardening and tempering : of 
which ſomewhat is ſaid inthe Deſcription of Aſcovy-glaſs. 

So that, theſe things conſidered, we need not trouble our ſelves to find 
out what kind of Pores they are, both in the Flint and Steel, that contain 
the Atoms of fire, nor how thoſe Atoms come to be hindred from run- 
ning all out , when a dore or pallage in their Pores is made by the con- 
_—_— nor need we trouble our ſelves to examine by what Promethens 
the Element of Fire comes to be tetcht down from above the Regions of 
the Air, in what Cells or Boxes it 1s kept, and what Epimethens lets it go : 
Nor to conſider what it is that cauſes fo great a conflux of the atomical 
Particles of Fire, which are ſaid to fly to a flaming Body, like Vultures or 
Eagles to a putritying Carcaſs, and there to make a very great pudder. 
Since we have nothing more difficult 1n this Hypotheſss to conceive, firſt, 
asto the kindling of Tinder, then how a large Iron-bullet, let fall red or 
glowing hot upon a heap of Small-coal, ſhould ſet fire to thoſe that are 
next to it firſt : Nor ſecondly, isthis laſt more difticuleto be explicated, 
then that a Body. as Silver tor Inſtance, put into a weak Menſtrunm, as 
unrectified Aqua fortis thould , when it 1s put ina great heat, be there 
diflolved by it, and not before; which Hypotheſes is more _— explica- 
ted in the Deſcription . of Charcoal. To conclude, we ſee by this In- 
ſtance, how much Experiments may eonduce to the regulating of Philo- 

ſophical notions. For if the moſt Acute Des Cartes had applied himſelf 
experimentally to have examined what ſubſtance it was that cauſed that - 
ſhining of the falling Sparks ſtruck from a Flint anda Steel, he would 
certainly have a little altered his Hypotheſis, and we ſhould have found, 
that his Ingenious Principles would haveadmitted-a-very plauſible-Ex- 
plication of this Phenomenon; whereas by not exainining fo far as he 

___ , he has ſet down an Explication which Experiment do's contra- 
dict. 


But before leave this Deſcription, I muſt not forget to take notice of 
the Globular form into which each of theſe is molt curioutly formed. 
And this Phenomenon, as Ihaveelſewhere more largely ſhewn, proceeds 
from a propriety which belongs to all kinds of fluid Bodies more or 
leſs,and 1s cauſed by the Incongruity of the Ambient and included Fluid, 


which ſo afts and modulateseach other, that they acquire ; asneer as is 
| polhble, 
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poſſible, a ſperical or globular form, which propriety and ſeyeral of the 
Phenomena that proceed fromit, Ihave more fully explicated in the ſixth 
Obſervation. _ ST 

One Experiment, which does very much illuſtrate my preſent Explica- 
tion, and 1s init felt execeding pretty, I muſt not paſsby : And that is a 
way of making ſmall Globules or Balls of Lead. or Tin, as ſmall almoſt as 
theſe of Iron or Steel, and that exceeding eafily and quickly, by turning 
the filings or chips of thoſe Metals alſo into perfectly round Globules. 
The way, in ſhort,as I received it from the Learned Phyſtian Dotfor I. G. 
1s this; 

Reduce the Metal you would thus ſhape, into exceeding fine filings, 
the finer the filings are, the finer will the Balls be : Stratifie theſe filings 
with the fine and well dryed powder of quick Lime in a Crzcible propor- 
tioned tothe quantity you intend to make : When you have thus filled 
your Crucible, by continual ſtratifications of the filings and powder, fo 
that.as neer as may be, no one ot the filings may touch another, place the 
Cracible in a gradual fire , and by degrees let it be brought to a heat big 
enough to make all the filings, that are mixt with the quick Lime,to melt, 
and no more; for it the fire be too hot , many of theſe filings will joyn 
and run I 3 Whereas if the heat be proportioned , upon waſhing 
the Lime-duſtin fair Water, all thoſe ſmall filings of the Metal will ſub- 
ſide to the bottom in a moſt curious powder , canfiſting all of exattly 
round Globules, which, if it be very fine, is very excellent to make Hour- 
glafjles of. | - 

Now though quick Lime be the powder that this direCtion makes 
choice of, yet I doubt not, but that there may be much more convenient 
ones found out, one of which have made tryal of, and found very effe- 
Ctual ; and were it not for diſcovering, by the mentioning of it, another 
Secret, which I am not free-to impart, I ſhould have here inſerted 
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Obſerv. IX, Of the Colours obſervable in Muſcovy Glaſs, and 
other thin Bodles, | 


M Oſcovy-glaſs,or Lapis ſpecularis,is a Body-that ſeems to have as ma- 
2 Ty Cunoſities mits Fabrick as any common Mineral I have met 
with : forfirſt, It is tranſparent to a great thickneſs: Next, it is com- 
pounded of an infinite number of thin flakes joyned or generated one 
upon another ſocloſe & ſmooth,as with many hundreds of them to make 
one {mooth and thin Plate of a tranſparent flexible fubſtance,which with 
care and diligence may be flit into pieces ſo exceedingly thin.as tobe 


hardly perceivable by the eye, and yet even thoſe, which I hayethbught 


the thinneſt, T have with a good Aficroſcope found to be made up-of many 
other Plates, yet thinner; and it is probable; that, were our Microſcopes 


much 
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much better , we might much further diſcover its diviſibility. Nor are 
theſe flakes only regular as to the ſmoothneſs of their Surfaces; but third- 
ly , In many Plates they may be perceived to be terminated naturally 
with edges of the figure of a Khowboeid. This Figure is much more con- 
ſpicuous in our Engliſh talk, much whereof is found in the Lead Mines, 
and is commonly called Spar , and Kaxck, which is of the ſame kind of 
ſubſtance with the Sciezitis, butis ſeldom found in fo large flakes as that 
is, nor is it altogether fo tuff, but is much more clear and tranſparent,and 
much more curiouſly ſhaped , and yet may be cleft and flak'd like the o- 
ther Selenitis, But fourthly, this ſtone has a property, which in reſpe& 
of the Microſcope, is more notable, and that is, that it exhibits ſeveral ap- 
pearances of Colours, both tothe naked Eye, but much more conſpicu- 
ouſly to the Aicroſcope ; for the exhibiting of which , I took a piece of 

5-g/aſe, and iplitting or cleaving it into thin Plates, I found that up 
.and down mn ſeveral parts of them could plainly perceive ſeveral white 
ſpecks or flaws, and others diverſly coloured with all the Colours of the 
Rainbow ;, and with the Microſcope I could perceive, that theſe Colours 
were ranged in rings that incompaſied the white ſpeck or flaw, and were 
round or 1Tegular, __ the ſhape of the ſpot which they termi- 
nated 3 and the poſition of Colours, in reſpect of one another, was the 


very ſame as in the Rainbow. The conſecurion of thoſe Colours from the 
middle of the ſpot outward being Blew, Purple, Scarlet, Yellow, Green; 
Blew, Purple, Scarlet, and fo onwards, ſometimes half a ſcore times re- 
peated,that is,there appeared ſ{1x,ſeven,cight.nine or ten ſeveral coloured 
rings or lines, each incircling the other, in the ſame manner as I have of- 
ten ſeen a very vivid Rainbow to have four or five ſeveral Rings of Co- 
jours, that is, accounting all the Gradations between Red and Blew for 


one : But the order of the Colours in theſe Rings was quite' contrary to 
the primary or innermolt Xar7bow, and the ſame with thoſe of the fecon- 
dary or outermoſt Rainbow ; theſe coloured Lines or 1riſes, as I may fo 
call them , were ſome of them much brighter then others , and ſome of 
them alſo very much broader, they being ſome of them ten,twenty, nay, 
| Thelieve , neer a hundred times broader then others; and thoſe 57 
-were broatlih which were necreſt the ceater or middle of the flaw. And 
oftentimes I found , that theſe Colours reacht to the very middle of the 
flaw, and then there appeared in the middle a very large ſpot, for the 
moſt part, all of one colour ; which was very vivid , and all the other 
Colours mecompaſiing it, gradually aſcending, and growing narrower to- 
wards the edges, keeping thelame order, as inthe fecardary Rarmbow, - 
that is.if the middle were Blew, the next incompaſiing 1t would be a Pur- 
pletht:third a Red, the fourth a Yellow, &«c. as above ; if the middle 
wereaRed,the next without.it would be a Yellow,the third a Green, the 
fourth aBlew.,and fo onward,. And this order it alwayes kept whatſo- 

ever werethe middle Colour. D 
Thirevas further obſervable in ſeveral other parts of this Body, ma- 
ny Lines pr Threads;cach of them of forme one peculiar Colour, and thoſe 
forxeceedingly bright and vivid , that it afforded- a very plea{ant objedt 
r- through 
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through the Microſcope. Some of theſe threads I have obſerved alſe to 
be pieced or made up of ſeveral ſhort lengths of differently coloured 
ends ( as I may ſo call them ) asaline appearing about two inches long 


through the Aficroſcope , has been compounded of about half an inch ot 
* a Peachcolour, # of a lovely Graſs-green, 4 of an inch more of a bright 


Scarlet.and the reſt of the line of a Watchet blew. Others of them were 
much otherwiſe coloured ; the variety being almoſt infinite. Another 
thing which 1s very obſervable, is, that if you find any place where the 
colours are very broad and conſpicuous to the naked eye, you may, by 
prefling that place with your finger, make the colours change places,and 
gofrom one part to another. 

There is one Phenomenon more, which may, if care be. uſed, exhi- 
bit ro the beholder, as it has divers times to me, an exceeding pleaſant; 
and not leſs inſtructive SpeCtacle ; And that js, if curioſity and diligence 
be uſed , you may ſo-{ſplit this admirable Subſtance , that you may have 
pretty Jarge Plates ( in compariſon of thoſe ſmaller ones which you may 
obſerve inthe Rings ) that are perhaps an 4 ora + part of an inch over, 
each of them appearing through the Microſcope moſt curioutly, intirely, 
and uniformly adorned with ſome one vivid colour : this, it examined 
with the 4Hcroſcope , may be plainly perceived tobe in all parts of it e- 
qually thick. Two, three, or more of theſe lying one upon another, ex- 
hibit oftentimes curious compounded colours, which produce ſuch a 
Compoſitum , as one would ſcarce imagine ſhould be the reſult of ſuch i-- 
gredients: As perhapsa faint yelowand a blew may produce a very nas 


- purple. But when anon we come to the more ſtrict examination of theſe 


Phenomena, and toinquire into-the cauſes and reaſons of theſe produtti- 
ons, we {ha]l,I hope, make it more conceivable how they are produced, 
and ſhew them to be no other then the natural and neceſlary effetts ari- 
ſing from the peculiar union of concurrent cauſes, 

Theſe Phanomena being to various, and fo truly admirable, it will cer- 
tainly be very well worth our inquiry , to examine the eauſes and reaſons 
of them.and to conſider, whether from theſe cauſes demonſtratively evi- 
denced , may not be deduced the true cauſes of the produttion of all 
kind of Colours. And I therather now do it, inſtead of an Appen- 
dix or Digrefſion to this Hiſtory, then upon the occaſion of examining 
the Colours in Peacocks, or other Feathers, becauſe this Subject, as it 
does afford more variety of particular Colours , fo does it afford much 
better wayes of examining each circumſtance. And this will be made 


ly of an indefinite number of plain and ſmooth Plates, heaped up, or zz- 
cambent on each other. . Next, that the parts of this body are much more 
manageable, tobe divided or joyned, thenthe parts of a Peacocks fea- 
ther,or any other ſubſtance that I know. And thirdly, becauſe that in this 
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__manifeſt to him-that-confiders , firſt, that this laminated body is more © 
imple and regular then the parts of Peacocks feathers, this conſiſting on- 


_ we areablefroma colourleſs body to produce ſeveral coloured bodies, 


affording all the variety of Colours imaginable : And ſeveral others, | 


which the ſubſequent Inquiry will make Ro R * 
| To 
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To begin therefore, it is manifeſt from ſeveral circumſtances, that the 
material cauſe of the apparition of theſe ſeveral Colours, 1s ſome Lamina 
or Plate of a tranſparent or pellucid body of a thickneſs very determi- 
nate and proportioned according to the greater or leſs reftattive power 
of the pellxcid body. And that this is ſo.abundance of Inſtances and par- 
ticular Circumſtances will make manifeſt. 

As firſt, if youtake any ſmall piece of the 2ſcovy-glaſs , and with a 
Needle, or ſome other convenient Inſtrument, cleave it oftentimes into 
thinner and thinner Lamine, you ſhall find, that till you come toa deter- 
minate thinneſs of them, they ſhall all appear tranſparent and colourleſs, 
but if you continue to ſplit and divide them further,you ſhall find ar Jaſt, 
that each Plate. after it comes to ſuch a determinate thickneſs, ſhall ap- 

ar molt lovely ting'd or imbued with a determinate colour. I further, 
by atry means you fo flaw a pretty thick piece, that one part does begin 
to cleave a little from the other, and between thoſe two there be by any 
means gotten ſome pellucid »edinm, thoſe laminated pellucid bodies that 
fill that ſpace, ſhal} exhibit ſeveral Rainbows or coloured Lines, the c6- 
lours of which will be diſpoſed and ranged according to the various 
thickneſſes of the ſeveral parts of that Plate, That this 1s fo, is yet fur- 
ther confirmed by this Experiment. 

Take two {mal} pieces of ground and polifſht Looking-glaſs-plate, 
each about the bigneſs of a ſhilling, take theſe two dry , and with your 
fore-fingers and thumbs preſs them very hard and cloſe together,and you 
ſhall find. that when they approach each other very near, there will a 
pear ſeveral 7riſes or coloured Lines, inthe ſame manner almoſt as in the 
Muſcovy-glaſs 3 and you may very eaſily change any of the Colours of 
atry part of the interpoſed body, by prefting the Plates cloſer and hard- 
er together,or leaving them more lax ; that 15,a part which appeared co- 
loured with ared, may be preſently ting'd with a yellow, blew, green, 
purple”, or the like, by altering the appropinquation of the terminating 
Plates.Now that air is not neceſ}ary to be the interpoſed body, but that 
any other tranſparent fluid will do much the ſafne, may be tryed by wet- 
ting thoſe approximated Surfaces with Water , or any other tranſparent 
Liquor, and proceeding with it in the ſame manner as you did with the 
Air; and you will find much the like effeft, only with this difference, 
that thoſe compreſt bodies, which differ moſt, in their refractive quality, 
from the compreffirig bodies, exhibit the moſt ſtrong and vivid tie- 
&ures. Nor is it neceſſary , that this /aminated and ting d body ſhould 

-. beef afluid ſubſtance.,-any other ſubſtance;-provided it bethin enough-- 
and trahſparent, doing the ſame thing : this the Lamine of our Muſcouy- 
glfs hint ; but it may be confirm'd by multitudes of other Inftances. 

And firſt, we ſhall find, that even Glaſs it ſelf may, by thehelp of a 
Lamp, be blown thin erotigh to produce theſe Phenomena of Co- 
lonrs: which Phenomena accidentally happenits, as I have been 
attempting to frame frnall Glafſes with a Eartip , did not alittle ſurprize 
me at -firſt, having never heard or ſec ary thing of it before ; 
though afterwards compating it with the Phenomena , | had often 

obſerved 
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obſerved in thoſe Bubbles which Children uſe to make with Soap-water. 
I did the leſs wonder ; efpecially when upon Experiment I found, I was 
able to produce the ſame Phezomena in thin Bubbles made with any 
* ethertranſparent Subſtance. Thus have I produced them with Bubbles 
of Pitch, Koſin, Colophony,Turpentine, Solutions of ſeveral Gums, as Gume- 
Arabick in water; any elutinons Liquor,as Wort, Wrne,Spirrt of Wine, Oyl 
of Turpentine, Glare of Snails, &c. 

It would be needleſs to enumerate the ſeveral Inſtances , theſe bein 
enough to ſhew the generality or univerſality of this propriety. Only I 
muſt not- omit, that we have inſtances alſo of this kind even in metalline 
Bodies and animal ; for thoſe ſeveral Colours which are obſerved to fol- 
low each other upon the politht ſurface of hardned Steel, when it is by a 
ſufficient degree of heat gradually tempered or ſoftened, are ptoduced 
from nothing elſe but a certain thin Lamina of a vitram or vitrified part 
of the Metal,which by that degree of heat, and the concutring aftion of 
the ambient Air,is driven out and fixed on the ſurfaceof the Steel. 

- Andthis hints to me a very probable ( atleaſt, it not the true) cauſe 

of the hardning and tempering of Steel, which has not, I think; beet = 
given,nor, thatT know of, been ſo much as thought of by any. And that 
1s this,that the hardneſs of it ariſes from a greater proportion of a vitrifi- 
ed Subſtance interſperſed through the pores of the Steel. And thar the 
tempering or ſoftning of it ariſes from the proportionate or ſmaller parcels 
of it left within thoſe pores. This will ſeem the more probable, if we 
conſider theſe Particulars. | 

Firſt, That the pure parts of Metals are of themſelves very flexible 
and t»ff, that is, will indure bending and hammering,and yet retain their 


continuity. 

Next, That the Parts of all vitrified Subſtances, as all kinds of Glaſs, 
the Scoria of Metals, &*c, are very hard, and alſo very brittle, being nei- 
ther flexible nor malleable, but may by hammering or beating be broken 
into ſmall parts or powders. : 

Thirdly, That all Metals -( excepting Gold and Silver , which do not 
ſo much with the bare fire, unleſs afliſted by other ſaline Bodies ) do 
more or leſs vitrifie by the ſtrehgth of fire, that is, are corroded by a ſa- 
line Subſtance, whichT elſewhere ſhew to be the true cauſe of fire; ands 
are thereby. as by ſeveral other a pov into 8roria ; And 
this 1s called, calcining of them, by Chimiſts. Thus Iron and Copper b 


_ heating and quenching do turn all of them bydepreesinto 8corit,- which 


are evidently v:trified Subſtances, and unite with Glaſs , and ate eaſily 
Fuſible ; and when cold, very hard, and very brittle. HR 
Fourthly, That moſt kind of Vitrifications or Calcinations are made by 
Salts, unitihg and incorporating with the metalline Particles. Nor do I 
know any one calcination wherein a Saline body may not, with very 
great probability, be ſaid to be att agent or coadjutor. 
_ Fifthly, Thar Iron is converted into Steel by means of the incorporas 
Hon of certain ſalts, with which it is kept a certain time in the fire. 


] 2 Sixthly, 


T 
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Sixthly, That any Iron may, in a very little time, be caſe herdned, as 
the Fradesmen call it, by caſing the iron to be hardned with clay, and 
putting between the clay and iron a good quantity of a mixture of UVrize, 
Soot, Sea-ſalt, and Horſes hoofs (all which contein great quantities of Sa- 
line bodies) and then putting the caſe into a good ſtrong fire, and keep- 
ing it in a conſiderable degree of heat for a good while, and afterwards 
heating, and quenching or cooling it ſuddenly in cold water. 

Seventhly, That all kind of vitrify'd ſubſtances,by being ſuddenly cool'd, 
become very hard and brittle. And thence ariſes the pretty Phamomena 
of the Glaſs Drops, which I have already further explained in its own 

lace. 

: Eighthly, That thoſe metals which are not ſo apt to vitrifie, do not ac- 
quire any hardneſs by _——_— In water, as Silver, Gold, &c. 
Theſe conſiderations premis'd, will, I ſuppoſe, make way for the more 
eaſe reception of this following Explication of the Phenomena of hardned 
and temper'd Steel. That Steel is a ſubſtance made out of Iron, by means 
of a certain proportionate Yitrificatio» of ſeveral parts, whichare ſo cu- 
riouſly and proportionately mixt with the more tough and unalter'd parts 
of the Iron, that when by the great heat of the firethis vitrify'd ſub- 
ſtance is melted, 'and conſequently rarify'd, and thereby the pores of 
theIron are more open, if then by means of dipping it in cold water it 
be ſuddenly cold, and the parts hardned, that 1s, ſtay'd in that ſame de- 
gree of Expanſion they were in when hot, the parts become very hard 
and brittle, and that upon the ſame account almoſt as ſmall parcels of 
glaſs quenched in water grow bnttle, which we have already explicat- 
zed. If after this the piece ofSteel be held in ſome convenient heat,rtill! by 
degrees certain colours appear upon the ſurface of the brightned meta], 
the very hard and brittle tone of the metal, by _ relaxes and be- 
comes much more tough and ſoft; namely, the aCtion of the heat does _ 
by degrees looſen the parts of the Steel that were before ſtreached or ſet 
atilt as it were, and ſtayed open by each other, whereby they become 
relaxed and ſet at liberty, whence ſome of the more brittle interjacent 
parts are thruſt out and melted intoa thin skin on the ſurface ofthe Steel], 
which from no colour increaſes toa deep Purple, and ſo onward by theſe 
gradations or conſecutions, White, Tellow, Orange, Mininm, Scarlet, Purple, 
Blew,Watchet, &c. and the parts within are more conveniently, and pro- 
portionately mixt 3 and ſo they gradually ſubſide into a texture which 
1s much better-proportion'd and cloſer joynd,-whence- that rigidneſlc 
= 2 ceaſes, and the parts begin to acquire their former du@il- 
neſs 


Naw.that 'tis nothing but the vitrify'd metal] that ſticks upon the ſurface 
of the colour 'd body, is evident from this, thatitby any means it be ſcra- 
= and rubb'd off,the metal underneath it is white and clear:and if it be 

ept longer in the fire, ſo as to increaſe to a conſiderable thickneſs, it 
may, by blows, be beaten off in flakes. This is further confirm'd by this 
obſervable, that that Ircn or Steel will keep longer from ruſting which 
is covered with this vitrify'd cafe : Thus alſo Lead will, by degrees, be 


all 


M1ICROGRAPHIA; 


all turn'dinto a lithargez for that colour which covers the top being 
ſcum'd or ſhov'd aſide, appears to be nothing elſe but a litharge or 
vitrify'd Lead. 

This is obſervable alſo in ſome ſort , bn Braſs, Copper, Silver, Gold, 
Tin, but is moſt conſpicuous in Lead : all thoſe Colours that coyer the 
ſurface of the Metal being nothing elſe , but a very thin vitrifi'd part 
of the heated Metal. | | | 

The other Inſtance we have. is in Animal bodies, as in Pearls; Mother 
of Pearl-ſhels, Oyſter-ſhels, .and almoſt all. other kinds of ſtony ſhels 
whatſoever. This have I alſo ſometimes with pleaſure obſervd even 
in Muſcles and Tendons. Further, 1f you take any glutinous ſubſtance 
and run it exceedingly thin upon the ſurface of a ſmooth glaſs or a po- 
liſht metaline- body, you ſhall find the like cffets produced : and in 


general, whereſoever you meet with a tranſparent body thin enough, 


that is terminated by refle&ing bodies of differing refraCctions from it, 


there will be a production of theſe pleaſing and lovely colours. 

Nor is it neceſlary, that the two terminating Bodies ſhould be both of 
the ſame kind, as may appear by the vitrified Lamine on Steel, Lead, and 
other Metals,one ſurface of which Lamine is contiguous to the ſurface of 
the Metal, the other to that of the Air. Ns 

Nor is it neceſlary, that theſe colour'd Lamire ſhould be of an even 
thickneſs, that is, ſhould have their edges and middles of equal thickneſs, 
as in a Looking-glaſs-plate, which circumſtance is only requiſite to make 
the Plate-appear all of the ſame colour ; but they may reſemble a Lers, 
that is, have their middles thicker then their edges; or elſe a double corn- 
cave, that is, be thinner in the middle then at the edges ; in both which 
caſes there will be various coloured rings or lines,wit differing conlecu- 
tions or orders of Colours 3 the order of the farſt from the middle out- 
wards being Red, Yellow, Green, Blew, &c. Andthe latter quite con- 
trarY; | 
Pur further, it 1s altogether neceſſary, that the Plate, in the places 
where the Colours appear, ſhould be of a determinate thickneſs: Firſt, It 
muſt not be more then ſuch a thickneſs, for when the Plate is increaſed to 
ſuch a thickneſs, the Colours ceaſe 3 and beſides, I have feen in athin 
piece of 44ſcovy-glaſs, where the two ends of two Plates. which appear- 
ing both ſingle, exhibited two diſtin& and differing Colours ; but 
in that place where they were united, and conſtituted one double Plate 
(asI may call it ) they appeared tranfparent and colourleſs. Nor , Se- 
_condly , may the Plates be th:##er then ſuch a determinate czzez for we 


53 


alwayes find, that the very outmoſt Rim of theſe flaws is terminated in | 


a white.and colourleſs Ring: TT | 
Further, in this Production of Colours there isno need of a determi- 

nate Light of-ſuch a bigneſs and nomore, nor of a determinate poſition 

of that Light,that it ſhoutd be on this fide.and hot or: that fide; nor of a 


terminating ſhadow, asin the Priſme, and Rainbow, or Water-ball : for - 


we find, that the Light inthe open Air, either in or out of the Sun-beams, 
and within a Room, either from one or many Windows, produces much 
| the 
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the ſame effedt : only where the Light is brighteſt, there the Colours are 
moſt vivid. So does the light of a Candle , colleted by a Glaſsball. 
And further , it is all one whatever fide of the coloured Rings. be to- 
wards the light z. for the whole Ring keeps its proper Coloursfrom the 
middle outwards in the ſame order as 1 is related , without varying 
at all, upon changing the poſition of the light. | 
But above all it 1s nad gone tg that here are all kind of Colours 
generated in apelucid body,where there is properly no ſuch refraQtian as 
Des Cartes ſuppoſes his Globules to acquire a verticity by : For in the 
lain and even Plates it is manifeſt, that the ſecond refraction ( accord- 
ing to Des Cartes his Principles in the fifth Seiion of the eighth Chapter 
of bis Meteors ) does regulate and reſtore-the ſuppoſed twrbinated Glo- 
les anto their former uniform motion. This Experiment therefore will 
prave ſuch a one as our thrice excellent Verulame calls Experimentum Cru- 
cis, ſerving as a Guide or Land-mark , by which to direct our courſe in 
the ſearch after the true cauſe of Colours. Afﬀording us this particular 
negative Information, that for the produCtion of Colours there 1s not ne- 
ceſ{ary either a great refraCtion, as in the Priſme ; nor Secondly, a deter- 
mination of Light and ſhadow , ſuch as is both in the Priſme and Glaſs- 
ball. Now that we may ſee likewiſe what affirmative and poſitive Inſtru- 
Eton it yields,it will be neceflary, to examine it a little more particularly 
and ftrittly 5 which that we may the better do, it will be requiſite to 
Fooup ſomewhat in general concerning the nature of Light and Refra- 
10n. 

And firſt for Light,it ſeems' very manifeſt, that there is no luminous Boe 
dy but has the parts of it in motion more or lels. | 
Firſt, That all kind of fiery burning Bodies have their parts in motion, 

I think, will be very eafily granted me. That the ſpark ſtruck from a 
Flint and Steel is ina rapid agitation, I have elſewhere made probable. 
And that the Parts of rotten Wood,rotten Fiſh,and the like, are alſo in mo+ 
tion, Ithink, will as eaſily be conceded by thoſe, who confider,that thoſe 
parts never begin to ſhine till the Bodies be in a ſtate of putrefaction ; 
and that is now generally granted by all , to be cauſed by themotion of 
the parts of putrifying bodies. That the Bozoniaz ſtove ſhines no lon- 
ger then it is either warmed by the Sun-beams, or by the flame of a Fire 
or of a Candle, is the general report of thoſe that write of it, and of 
others that have ſeen it. And that heat argues a motion of the internal 
parts,is ( as I faid before ) generally granted. DDE SD DE 

But there is one Inſtance more ,” which was firſt ſhewnto the Royal $0- 

ciety by Mr. Clayton a worthy Member thereof, which does make this Af 
ſertion more evident then all the reſt : And that is, That a D:aword be- 
ing rxb', ſirch, or heated inthe dark, thines for a pretty while after, fo 
long as that motion, whichis imparted by any of thoſe Agents, remaine 
(in the ſame manner as a Glaſs,rubb'd,ſtruck,or(by a means which I ſhall 
elfewhere mention.) heaved, yields a found which lafts as long as the v7- 
brating motion of that ſoxorons body ) ſeveral Experiments made on 
which Stone, are fince publiſhed in a Difcourfe of Colours, by -_ truly 
onou- 
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hononrable Mr. Boyle, What may be fajd of thoſt Tees fat that ap- 
. pear inthe night,[ cannot ſo well athtm, having fever had the opportunt- 
ty to exatnine them tny ſelf, nor to be inform'd by any othets that had 
obſerv'd them : And the relations of them in Authors are ſo impetfect; 
that nothing can be built on them, But I hope I ſhall be able in another 
place to mMaKE it at leaſt very probable, that there is even in thoſt alfo a 
Motion which cauſes this effect, That the ſhining of $z4-water proceeds 
from the ſame cauſe, may be argued from this, That it ſhines hot till ei- 
ther it be beaten #gainſt a Rock, or be ſortie othet wayes broken of api- 
tated by Storfiis, of Oars, of other perenſſing bodies. And that the A- 
nimal Ezergyes of Spirituous 4g#l parts are vety attive in Cats cze# when 
they ſhine, ſeems evident enough, becauſe their eyes never thine but 
when they look very intently either to find their prey, or being hunted 
in a dark room, whetithey ſeek aftet theit adyerſary, or to find a way to 
eſcape. And the like may be faid of the fhining Be//tes of Gloworms, 
ſince 'tis evident they can at pleaſure either incteafe cr extinguiſh that 
Radiation. 

It would be ſomewhat too lgng a work fot this place Zefetically to 
examine, and pofitively to prove, what particular Kind of motion it 1s 
that mult be the efficient of Light 5 for though it be a motion, yet 'tis 
not evety motiofi that produces it, ſince we find there afe maty bodies 
very violeritly mov d; which yet afford not ſuch an effett; and there 
are other bodies, which to our other ſehſes, ſeerti not mov'd f6 much, 
which yer ſhine. This Water and quick-filver, and trot other liquors 
heated, ſhine notz and feveral hard bedies, as Iron, Silver, Braſs, Cop- 
per. Wood, &c. though very often ſtruck with a hammer, ſhine not pre- 
tently, though they w1l all of theri grow exceeding hot 53 wheteas rot- 
ten Wood, rotten Fiſh,.Sea water, Gloworms, &e. have nothing bf tan- 
oible heat itt ther, and yet { where there isno ſtfonger light tagtieft the 
Senſory) they ſhine forte of them ſo Vividly, that one thay make a ſhift 
to read by then. 

It would be tos long, Iay, here to inſert the difcurfive progteſs by 
which I inquir'd after the proprieties of the rhotion of Light, ind there- 
forc I ſhall only add the reſult. _ | 

And, Firſt, I foundit ought to be exceeding quick ſuch as thbſe moti- 
ons of fermentation: and putrefaTion, whereby, certainly, the patts afe 
exceeding nimbly and violeritly mov'd 3 and that, becauſe we hind thoſe 
totions ate able MOfre mihutely to ſhatter and divide the body,then the 
__ .molt-violent heats or erſtranms weyet know; Ahd thar fire ts nothing 

elſe but ſuch's diſſolxtion of the Burtiing body, tiiade by the moſt n#2ver- 
fal menſirmnt of all ſulphureons bodies, tamely, the Air, we fhall iri an 
other place of this Tractate endeavout to make probable. And that, 
_1n all extteamly Hot ſhining bodies, there is a very-quick thetion that 
_ Eauſes Li#ht. as well as a more robuſt that cauſes Heat, tdy be argued 
from the celerity wherewith the bodyes are difloly'd. 

Next, it miiſt be a Vibrative motor. And fofthistlie newly mention'd 
Diamond affords us 4goo0d argument 4 fines if the motion of the patts did 

not 
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not return,the Diamond muſt after many rubbings decay and be waſted: 

_ but we have no reaſon to ſuſpect the latter, eſpecially if we conſider 
the exceeding difficulty that 1s found jn cutting or wearing away a Di- 
amond. PRs a Circular motion of the parts is much more improbable, 
ſince, if that were granted,and they be ay irregular and Angular 
parts, I ſee not how the parts of the Diamond ſhould hold fo firmly to- 
gether, or remain in the ſame ſenſible dimenlions, which yet they do, 
Next, if they be Gl/obalar, and mov'd only with a twrbinated motion, I” 
know not any cauſe that can impreſs that motion upon the pelixcid me- 
dium, which yet is done. Thirdly, any other zrregular motion of the 
parts one amongſt another, muſt neceſlarily make the body of a fluid 
conſiſtence, from which it 1s far enough. It muſt therefore be a Yibra- 
ting motion. 

And Thirdly, That it is a very ſhort vibrating motion, T think the in- 

ſtances drawn from the ſhining of Diamonds will alſo make probable. 
For a Diamond being the hardeſt body we yet know in the World, and 
conſequently the leaſt apt to yield or bend, muſt conſequently alſo have 
its vibrations exceeding ſhort. * 

And theſe, I think, are the three principal propricties of a motion, re- 
quiſite to produce the effect call'd Light inthe Objed. 

The next thing we are to conſider, is the way or manner of the traje- 
Gion of this motion through the interpos'd pellucid body to the eye : 
And here it will be eaſily granted, 

Firſt, That it muſt be a body ſuſceptible and zzepartible of this motion 
that will deſerve the name of a Tranſparent. And next, that the parts of 
ſuch a body muſt be Homogezeoxs, or of the ſame kind. Thirdly. that the 
conſtitution and motion of the parts muſt be ſuch, that the appulle of the 
luminous body may be communicated or propagated through it tothe 

- greateſt imaginable diſtance in the leaſt imaginable time; though I ſee 
no reaſon to affirm, that it muſt be in an inſtant : For I know not any one 
Experiment or obſervation that does proveit. And, whereas it may be 
objected, That we ſee the Sun riſen at the very inſtant when it is above 
the ſenſible Horizon, and that we ſee a Star hidden by the body of the 
Moon at the ſame inſtant, when the Star, the Moon, and our Eye are all 
in the ſame line ; and the like Obſervations, or rather ſuppoſitions, may 

-beurg'd. I have thisto anſwer, That I can as eafily deny as they aftirm;' 
for I would fain know by what means any une can be aflured any more 
of the Affirmative. then I of the Negative. It indeed the propagation 

-- were very {low, 'tis poſſible fomething-might be diſcovered by. Eclyp- .. 
ſes of the Moon ; but though-we ſhould grant the progreſs of the-light---- 
from the Earth to the Moon, and from the Moon back to the Earth a- 
gain to be full two Minutes in performing, I know not any poflible 
meansto diſcover it-;-nay, there may be ſome inſtances perhaps of Ho- 
rizontal Eclypſes that may ſeem very much to favour this ſuppoſition of 
the ſlower progreſſion of Light then moſt imagine. And the like may 
be ſaid -of the Eclypſes of the Sun, &c. But of this only by the by. 


Fourthly, That the motion is propagated every way through an Homo- 
geneonus 
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geneous medium by dired or ſiraight lines extended every way like Rays 
from the center of a Sphere. Fifthly, in an Homogeneous medinn this mo- 
tion is propagated every way with equal velocity, whence neceſſarily eve- 

pulſe or vitration of the Juminous body will generate a Sphere, which 
will continually increaſe, and grow bigger, juſt after the ſame manner 
(though indefinitely ſwifter) as the waves or rings on the ſurface of the 
water do ſwell into bigger and bigger circles about a point of it, where, 
by the finking of a Stone the motion was begun, whence it neceſlarily fol- 
lows, that all the parts of theſe Spheres undulated through an Homogewe- 
ous medium cut the Rays at right angles. | 

But becauſe all ns mediums are not Homogeneous to one an> 
other.therefore we will next examine how this pulſe. or motion will be 
propagated through differingly tranſparent »redinms. And -here, ac- 
cording to the moſt acute and excellent Philoſopher Des Cartes, I ſup- 
poſe the ſign of the angle of inclination in the: firſt wediuxz to be to 
the ſign of refraction in the ſecond, As the'denſity of the firſt, to the 
denſity of the ſecond. By denſity, I mean not the denſity in reſpect of 
gravity (with which the refractions or tranſparency of mediuws hold no 
proportion) but in reſpect onely to the traje&on of the Rays of light, in 
which reſpett they only differ in this; that the one 2, the pulſe 
more ealily and —_— the other more {lowly, but more ſtrongly. But 
as for the pulſes themſelves, they will by the refraction acquire another 
propriety, which we ſhall now endeavour to explicate. B27TERT 

We will ſuppoſe therefore inthe firſt Figure AC FD to be a phyſica 
Ray, or ABCand DEF to be two Mathematical Rays, traje&ed from 
a very remote point of a luminous body through an Homogeneoxs tranſpa- 
rent zedinme LL L, and DA, EB, F C, to be ſmall portions of the or- 
bicular impulſes which muſt therefore cut the Raysat right angles; theſe 
Rays meeting with the plain ſurface NO of a zzedizm that yields an 
—_—_ traxſatxs to the propagation of light, and falling obliquely on it, 
they will in the zedixm M MM be refratted towards the perperidicular 
of the ſurface. And becauſe this aredinm is more calily trajeFed then 
the former by a third, therefore the point C of the orbicular pulſe F C 
-will be mov'd to H four ſpaces in the ſame time that F the other end of 


It is movd to G three ſpaces, therefore the whole refracted pulſe'G H 


ſhall be obliqre to the refratted Rays CHK and GI; and the angle GHC 


ſhall be an acute, and ſo much the more acute by how much the greater 
__the refradtion-be, then which nothing is more evident, for the ſign of the. 


inclination 1s to be the fign of refraction as GF to T C the diſtance 'be- 
tween the point C and the perpendicular from G on CK, which being as 
four to three, HC being longer then GF is longer alſothet T C, there- 
fore the angle GHC is leſs than CT C. So that henceforth the parts of 
the poke GH and IK are mov'd aſcew, or cut the Rays at oblique 
angles. | : = a Ie 
* It is not my buſineſs in this place. to ſet down the reaſons why this or 
that body ſhould impede the Rays more,others leſs*'as why Watetſhould 
tranſmit the Rays more eaſily, though more weakly than air. Onely _ 
4 | -- MUC 
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-much in-general Tſhall hint,that1 ſuppoſe the wedizms M MM to have lefs 
ofithe t rent undulating fſubtite matter, and that matter to be tcfs 
implicated by it, whereas LLL I ſuppoſe to contain a greater quantiry 
of the fluid undulating fubſtance,and this to-be more implicated with the 
panticles of that zredarwm. 

But to proceed, the ſame kind of obliquity of the Pulſes and Rays will 
happen alſo when the refrattion is made out of a more cafic into a more 
difficult wed as by the calculations of GQ& CSR whichare refraced 
fromthe perpendicular. In both which calculations 'tis 0b270%5 to obferve, 
that always that part of the Ray towards which the refraction is made 
has the end of the orbicular pulſe precedent to that of the other fide. And 
always,the oftner the refraction 1s made the fame way,Or thegreater the 
ſingle refrattion is, the more is this nal progreſs. So that having 
foumid this odd propriety to be an inſeparable concomitant of a refra&ed 
Ray, notftreightned by a contrary retraction, we will next examine the 
refrattions of the Sun-beams, as they are ſuffer'd onely to paſs through a 
ſmall paflage, obliquely out of a more difficult,imo a more cafic wedinne. 

Let us ſuppoſe therefore ABC in the ſecond Figure to reprefent 
a large Chimica Glaſs-bedy about two foot long, filled with very fair Wa- 
ter ashighas AB, and inclind an a convemtent potture with B towards 
the Sun : Let us'further ſuppoſe the top of it to be cover'd with an opz- 
covs body, all but the hole « &, through which the Sun-beams are ſuffer'd 
to paſs into the Water,and are t y refracted toc def againſt which 
part, if a Paper be expanded on the outfide, there will appear all the co- 
lows of the Rain-bow, that is, there will be generated the two principal 
colours, 8carfet and Blxe, and all the 7ztermediate oncs which ariſe from 
the compoſition and dilutings of theſe two, that is, c 4 ſhall exhibat a * 
8carlet, which toward &d is diluted into a Ye/aw ; this is the refraGtion of 7 
the Ray, #&,, which comes from the underfide of the Sun ; and the Ray | 
ef ſhall appear of a deep Blve, which ts gradually towards e diluted in- 
toa pale Watchet-blxe. Botween d and e the two dilwted colours, Blas © 
and Yellow ave mixt and com ed int0a Green; and thisT imagineto - | 
be the reaſon why Greez 1s.f0 acceptable a colour to the eye, and that | 
eſther of the twoextremes are, if intenſe, rather a httle offentrve, name- * 
ly, the being plac'd in the middle between the twocxtremes, ahdicom- © 
pounded out of both thoſe, dikvted allo, or ſomewhat qualifid, for the 
compoſition, arifing from the mixture of the! two extremes, wal 
makesa Purple,which though it be a lovely colour.and pretty acceptable ©? 
to theeye, yet isit nothing comparable to the raviſhing pleafurc with * 
which a curious and well tempered Greew: affedts the eye. {f removing © 
the Paper, the eye be EE witc &d, wt will perceive the lower fide | 
of the Sun (or a Candlic at night which much betrer, becauſeit offends * 
nottheieye, and is more calily manageable) tobe of a deep Red, and if * 
againſt ef it will perceive the upper part of the luminous body to be of * 
a deep Blee; and thelc colours wall ar deeper-and deeper, accord- } 
ang asthe Rays from the luminous fill more #bliquely on the ſuts 
face of the Water, and thereby daifer a, greater refraction, and the 
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tore diſtin, the further c d ef is removed from the trajecting hole. 
So that upon the whole, we {hall find that the reaſon of the Ph2nome- 
4a ſeems to depend upon theobliquity of the orbicular pulſe,to the Lines of 
Radiation.and in particular,that the Ray c d which conſtitutes the Srar- 
- let has its inner parts, namely thoſe which are next to the middle of the 
luminous body, precedent to the outermoſt which are contiguous to the 
dark and »nradiatine ſkie. And that the Ray ef which gives a Blue, has 
its outward part,namely, that which is contiguous to the ark-{kie prece- 
dent to the pulſe from the innermoſt, which borders on the bright arca 
of the luminous body. | 
We may obſerve further,that the cauſe of the di/rting of the colours to- 
wards the middle,proceeds partly from the wideneſs of the hole through 
which the Rays paſs, whereby the Rays from ſeveral parts of the lumi- 
nous body, falk upon many of the ſame parts between c and Fas is more 
manifeſt by the Figure : And partly alſo from the nature of the refraCGtion 
it ſelf; for the vividnelſs or ſtrength of the two terrhinating colours, ariſing 
chiefly as we have ſeen, from the very great ditterence that Wbetwixt the 
outlides of thoſe oblique undulations & the dark Rays circumambient,and 
that diſparity bet wixt the approximate Rays,decaying gradually :the fur- 
ther inward toward the middle of the luminous body they are remov'd, 
the more muſt the colour approach to a white or an undiſturbed light. 
Upon the calculation of the refrattion and reflection from a Ball of 
Water or Glaſs,we have much the ſame Pheanoxrena namely, an obliquity of 
the undulation in the ſame manner as we have found it here. Which, be- 
cauſe it is very much to our preſent purpoſe, and affords ſuch an Inſtancia 
crxcis, as no one that I know has hitherto taken notice of, I ſhall turther 
examine. For it does very plainly and poſitively diſtinguiſh, and fhew, 
which of the two Hypotheſes,cither the Carteſian or this is to be followed, 
by affoxding a generation of all the colors in the Rainbow, where accord- 
ing to the Carteſian Principles there ſhould be none at all generated. And 
ſecondly, by affording an inſtance that does more cloſely confine the 
cauſe of theſe Pheromena of colours to this preſent Hypotheſts. | 
And firſt,tor the Catteſiar,we have this to object againſt it, That whereas 
he ſays (Meteorum Cap.8.Sett.5.)Sed judicabam unicam(refrattione ſciliret ) 
ad minimi requiri,& quidem talem nt ejus effedus alia contrarii (refradi- 
one )non deſtruatur : Nam experientia docet ſi ſuperficit} NM &- NP ( nempe 
refringentes) Parallele forent, radios tantundem-per-alteraniternm erefto; 
quaniumper una frangerentur nullos colores depiquros ; This Principle of 
his holds true indeed in a priſme whete the refraCting: ſurfaces are plain, 
but is contradicted by the Ball or Cylinder, whether of Water or Glaſs, 
where the refraCting ſurfaces are Orbicular or Cylindrical. For if we cx- 
amine the paſlage of any Globule or Ray of the primary tris,we ſhall find 
It to pals out of the Ball or Cylinder again, with the ſame inclination and 
refraction that it enter'd in withall, =. that that laſt refraCtion by means 
of the 7termediate refleftion ſhall be the ſame as if without an 


2h Y 
retleCtion at all the Ray had been-twite refratted by two Parallel 
lurfaces. | | IMS 
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And that this is true, not onely in one, but in every Ray that goes to 
the conſtitution of the Primary Iris; nay, in every Ray, that ſuffers only 
two refraCtions. and one refleCcion, by the ſurface of the round body, we 
ſhall preſently ſee moſt evident, if we repeat the Carteſian Scheme, men» 
tioned in the tenth SeZjon of the eighth Chapter of his Meteors, where 
EFK NP in the third Figure is one of the Rays'of the Primary Iris, 
twice refracted at F and N, and once reflefted at K by the ſurface of the 
Water-ball. For, firſt it is evident, that KF and KN are equal, becaule 
K N being the reflected part of K F they have both the ſame inclination 
on the ſurface K that is the angles FK T, and NKV made by the two 
Rays and the Tangent of K are equal,which is evident by the Laws of re- 
Action ; Whence 1t will follow alſo, that K N has the ſame 1nclination on 
the ſurface N, or the Tangent of it X N that the Ray KF has tothe ſur- 
face F,or the Tangent of it F Y, whence it muſt neceſlarily follow,that 
the refractions at F and N are equal, that is, KFEand KNP are equal, 
Now, that the ſurface N is by the reflection at K made parallel to the fur- 
face at F, is evident from the principles of reflection tor refletion bein 
nothing but an inverting of the Rays,if we re-invertthe Ray KN P, _ 
make the ſame inclinations below the line T K V that it has above, it will 
be moſt evident, that K H the inverſe of K N will be the continuation of 
the line F K, and that LHI the inverſe of O X is parallel to F Y. And 
HM the inverſe of NP is Parallel to EF for the angle K HI is equal 
to KNO which is equal toK F Y, and the angle KHM 1s equal to K NP 
which 1s equal toK F E which was to be prov d. 

So that according to the abave mentioned Carteſian principles there 
thould be generated no colour at all in a Ball of Water or Glaſs by two 
refractions and one refleftion, which does hoJd molt true indeed, if the 
furfaces be plain, as may be experimented with aty kind of priſme where 
the two refraCting ſurfaces are equally inclin'd to the reflecting, but in 
this the Phenomena are quite otherwile. ; 

The cauſe therefore of the generation of colour muſt not be what Des 
Cartes aſſigns, namely, a certain rotation of the Globul; &therei,which are 
the particles which he ſuppoſes to conſtitute the Pelacrd medinm, But 
ſomewhat elſe, perhaps what we have lately ſuppoſed, and ſhall by and 
by further proſecute and explain. 

But, Firſt I ſhall crave leave to propound ſome other difficultics of his, 

_notwithſtanding exceedingly ingenious Hypotheſis, which I plainly confeſs 
—ro me feemfuch;-andahofeare - 
Firſt, if that light be (as is affirmed, Diopt. cap. 1. $. 8.) not ſo-pro- 
perly a mation,'as an aCtion or propenfion to motion, I cannot conceive 
how the eye can come to he ſenlible of the verticity of a Globule, which is 
generated ina drop of Rain, perhaps a mile off from it. For that Globwle is 
not carry'd to the eye according to his formerly recited Principle; andif 
not ſo,l cannot conceive how it can communicate its rotatioz, or circular 
motion to the line of the Globules between the drop and the eye. It can- 
not be by means of every ones turning the next before him; for if ſo, then 
- onely all the Globules that are in the odd places muſt be turned the fame 
way 
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way with the firſt, namely, the 3. 5. 7,9, 11, &c. but all the Globules 
interpolited between them 1n the even places; namely,the 2.4.6.8.10.45c. 
mult be the quite contrary 3 whence, according to the Carteſiax Hypotbeſir, 
there muſt be no diſtin& colour generated, but a.confuſion. Next, fince 
the Cartefien Globuli are ſuppos'd (Principiorum Philefoph. Part. 3. 5.86.) 
to be each of them continually in motion about their centers, I cannot 
conceive how the eye is able to diſtinguiſh this new generated motion 
from their former inherent one, it I may lo call that other wherewith they 
are mov'd or t«rbinated, from ſome other cauſe than refraction. And 
thirdly, I cannot conceive how theſe motions ſhould not happen ſome- 
times to oppoſe cach other, and then, inſtead of a rotation, there would 
be nothing but a dire motion generated, and confequently no colour. 
And fourthly, I cannot conceive, how by the Carteſiart Fypotheſ it 1s poſ- 
Gble to give any plauſible reaſon of the nature of the Colours generated 
in the thin /amine of theſe our Aicroſcopical Obſervations ; tor in many of 
theſe, the refraCting and refleCting ſurfacey are parallel to each other,and 
conſequently no rotatiox can be generated, nor is there any neccſlity of 
a ſbadow or termination of the bright Rays, ſuch as 1s ſuppos'd (Chap. 8. 
$.5. Et preterea obſervaui umbram quoque,ent lrmitationem luminis requirt : 
and Chap. 8. $. 9g.) to be neceſlary to the generation of any diſtinct co- 
lours 3 Belides that, here is oftentimes one colour generated without an 

of the other appendant ones, which cannot be by the Cartefan Hy- 

f, 

There muſt be therefore ſome other propriety of refraction that cauſes 
colour. And upon the examination of the thing, I cannot conceive any 
one more general, inſeparable, and ſufficient, than that which I have be- 


fore alſign'd. That we may therefore ſee how _ our Hypotheſis 


agreesalſo with the Phenomena of the refracting round body, whether 
Globe or Cylinder , we ſhall next ſubjoyn our Calculation or Examen 
of it. 
And to this end, we will calculate any two Rays: as for inſtance z let 
E F be a Ray cutting the Kadins C D (divided into 20. parts) in G 16; 
parts diſtant from C, and ef another Ray, which cuts the ſame XKadins 
Ing 17. parts diſtant,theſe will be refracted to K and k, and from thence 
refletted toN and z, and from thence retrafted toward P and p; there- 
fore the Arch Ff will be 5.4 5', The Arth F K 106.4 30'. the Arch f 4 
101.* 2. The line F G 6000. and f 2 5267. therefore þ f. 733. therefore 
F c 980, almoſt, The line-F K-16024- and f 415436; therefare Nd 196. 
-  and-#-9 147 almoſt; the line Nn 1019 the Arch N# 5:2 51. therefore 
the Angle Nz0 is 344 43". therefore the Angle No #. is 139.4 56'. 
which ts almoſt 50.4 more than a right Angle. 


It ts evident therefore by this Hypotheſis, that at the fame time that e F 


touches EF is arrived at «c. And by that time e fkn is got to », 
_EFKN is got to d, and when it touches N, the pulſe of the other Ray 
1s got to 9. and no farther, which is very ſhort of the place it ſhould have 
arriv d to,to make the Ray = p to cut the orbixular pulſe. N o at right 
Angles: therefore the Angle Nop. is an acute Angle; but the quite con- 
trary 
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trary of this will happen,if 17.and 18.be calculated in ſtead of 16.and 17. 
both which does moſt exaCtly agree with the Phenomena : For if the Sun, 
or a Candle (which 1s better) be placed about Ee, and the eye about 
P p, the Rays EF ef. at 16. and 17, will paint the ſide of the luminous 
object toward #p Blue,and towards N P Red. But the quite contrary will 
happen when E F is 17. and ef 18. for then towards N P ſhall be a Blze, 
and towards p a Red, exactly according to the calculation. And there 
appears the Blxe of the Rainbow, where the two Blxe {ides of the two 
Imag:s unite, and there the Ked where the two Red {1des unite, that is, 
where the two Images are juſt diſappearing 3 which is, whenthe Rays 
EF and NP produc'd till they meet,make an Angle of about 41. and an 
half; the like union is there of the two Images 1n the Production of the 
Secundary Iris, and the ſame cauſes, as upon calculation may appear z 
onely with this difference, that it is ſomewhat more taint, by reaſon of the 
duplicate reflection, which does always weaken the impulſe the oftner 
it is repeated. 

Now, though the ſecond refraction made at N x: be conventent,that is, 
do make the Rays glance the more, yet is it not altogether requilite ; for 
it is plain from the calculation, that the pulſe 4: is ſufficiently oblique to 
the Rays K N and 4 »,as wel as the pulſe fc 1s oblique tothe Rays F K &Ffk. 
And therefore if a piece of very tine Paper be held cloſe againſt Nz and 
the eye look on it either through the Ball as from D, or from the other 
fide, as from B. there ſhall appear a Rainbow, or colour d line painted on 
It with the part toward X appearing Red, towards O, Blue ; the fame alſo 
ſhall happen, if the Paper be placed about K k, for towards T ſhall ap- 
pear a Red, and towards V a Ze, which does exactly agree with this m 
Hypotheſis, as upon the calculation of the progrels of the pulſe will mak 
ealily appear. 

Nor do theſe two obſervations of the colours appearing to the eye a- 
bout p differing from what they appear on the Paper at N contradict each 
other ; but rather confirm and exactly agree with one another, as will be 
evident to him that examines the reaſons ſet down by the ingenious. 
Des Cartes in'the 12. Se@. of the 8. Chapter of his Meteors, where he 
g1ves the true reaſon why the colours appear of a quite contrary order 
ro the eye, to what they appear'd on the Paper it the eye be plac'din 
ſteed ofthe Paper : And as in the Priſme, fo alfoin the Water, Drop. or 
Globe the Phenomena and reafon-are much the ſame. : 

Having therefore ſhewn that" there-is-ſuch-a- propriety in the priſme Þ 
and water Globule whereby the pulſe is made oblique to the. progreſſive, # 
and that ſo much the more, by how much greater the refraction 1s, I ſhall 
 1n the next place confider, how this conduces to the production of co- 

_ Jours, and what kind of impreſſion it makes upon the bottom of the eye; 
and to this end it will be requiſite to examine this Hypotheſes a little more 
particularly. 

' Firſt therefore, if we conſider the manner of the progrels of the pulle, 
It will ſeem rational to conclude, that that part or end of the = which 


precedes the other,muſt neceſſarily be ſomwhat more-ebtur:ded,or impeded 
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bythe refiſtunce of the tranſparent wediuy, than the other part or end of 
i which is ſubſequent, whoſe way is, as it were. prepared bythe other z 
eſpecially if the adjacent wedimm be not in the ſame manner enlightned 
or agitated. And therefore(in the fourth Figare of the ſixth Tconiſie the 
Ray AAAHB will have its fide HH more deadned by the reſiſtance 
of the dark or quiet #red7m ÞÞ Þ, Whence there will be a kind of dead- 
neſs ſuperinduc'd onthe fide HH H, which will continually increafe from 
B, and ſtrike deeper and deeper into the Ray by the line BR; Whence 
all the parts ofthe triangle, RBH O will be of a dead Blze colour, and 
fo much the deeper, by how much the nearer they lie to the line BHH, 
which is moſt deaded or impeded, and ſo much the more dif»te, by how 
much the nearer it approaches the line BR. Next on the other tide of 
the Ray AAN, the end A of the pulſe AH will be promoted, or made 
ſtronger, having its paſſage already prepar'd as twere by the other parts 
preceding,and {o its impreſſicn wil be ſtronger; And becauſe of its vb)iqui- 
ty to the Ray,there will be propagated a kind of faint motion into QQ_ 
the adjacent dark or quiet 2redirar, which faint motion will ſpread fur- 
ther and furtherinto QU as the Ray is POD further and further 
from A,namely,as far as the line M A,whence all the triangle MAN will 
be ting d with a Ked, and that Aed will be the deeper the nearer it aj 
proaches the line M A, and al yo ot yeYower the nearer it isthe line 
NA. And if the Ray becontinued,fo that the lines A N and BR (which 


are the bounds of the Recfand Blaze diluted) do meet and crok each other, 
there will be beyond that interſettion generated all kinds of Greevmrs, 


Now,theſe being the proprieties of every ſingle refracted Ray of light, 
4t will be caſte enough to conſider what muſt be the reſult of very many 


{uch Rays collateral : As it we fuppaſe infinite ſuch Rays rmterjqcent be- 
tween AKSBand ANOB, which ate the terminating : For in this caſe 
the Ray AK SB will have its Red triangle intire,as lying next to the dark 
or Quiet wedrum, but the other ſide of it BS will have no Blve, becauſe 
the wedawm adjacent to it SB O, is movy'd or enliphtned,and conſcquent- 
ly that light does deſtroy the colour, $6 likewiſe will the Riy ANOB 
loſe its Red,becauſe the adjacent mtdinar is tmov'd of enlighthed,but the 
other {ide of the Ray that is adjacent to the dark, namely, AHO will 
preſerve its B/xe entire, and theſe Rays muſt be fo far produc'd as till 
AN and BR cut eachother, before there will be any Greev produc'd. 
_  Fromtheſe Proprieties well conſider'd, may be deduc'd the reaſons of all 
—the Pheromenaot the priſme, and of the Globwhes or drops of Watet which 
conduce to the production of the Rainbow, | L 
| Nextforthe impreſſion they make of the Refine, we will fifther ex- 
amine this Hypotheſes ; uppoſe therefore ABC D EF,in the fifth Frexre, 
to repreſent the Ball of the eye: on the Corner of which AB C two 
Rays GACH and KCAI (which are theterminating Rays of a huth- 
nous body) falling, are bythe reftaQion thereof collefted or romuerg d 
into two points at the bottors of the eye. Now, becauſe thefe tertmi- 
nating Rays, and a)l the jxvermediaeve ofies Which come frottt any patt of 
the luminous body, are-fuppes'd by ſoite ſafficietn tefraftion betbts t 


, 


" 
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enter the eye, to havetheir pulſes made oblique to their progreſſion, and 
conſequently each Ray to have potentially ſuperindxc'd two proprieties, 
or colours,vis. a Red on the one f1de, and a Blze on the other, which not- 
withſtanding are never actually manifeſt, butwhen this or that Ray has the 
one or the other ſide of it bordering on a dark or unmov'd medixm,there- 
fore as ſoon as theſe Raysare entred into the eye.and fo have one fide of 
each of them bordering on a dark part of the humours of the eye, they 
will each of them aCtually exhibit ſome colour; therefore ADC the pro- 
duction G A CH will exhibit a Be, becauſe the ſide CD is adjacent tothe 
dark #xediumC Q D C,but nothing ofa Red, becauſe its fide A D is adjacent 
to the enlightned medium ADF A : Andall the Rays that from the points 
of the luminous body are collected on the parts of the Retina between D 
and F ſhall have their Blze ſo much the more dilmted by how much the far- 
ther theſe points of colleCtion are diſtant from D towardsF; and the Ray 
AFC the production of K C AI, will exhibit a Red, becauſe the fide A F 
is adjacent to the dark or quiet medium of the eye APF A, but nothing 
of a Blue,becauſe its fide CF is adjacent to the enlightned redimm CF DC, 
and all the Rays from the intermediate parts of the luminous bedy that 
are collected between F and D ſhall have their Red ſo much the more di- 
luted, by how much the farther they are diſtant from F towards D. 
Now.,becauſe by the refraction in the Correa,and ſome other partsof the 
eye, the ſides of each Ray, which before were almoſt parallel, aremade 
to converge and meet in a point at the bottom of the eye, therefore that 
ſide of the pulſe which preceded before theſe refraCtions, ſhall firſt touch 
the Retina. and the other fide laſt. And therefore according as this or 


that ſide. or end of the = ſhall be impeded, accordingly will the imx- 


preſſions on the Retina be varied; therefore by the Ray GACH re- 
fraCcted by the Cornea to D there ſhall be on that point a ſtroke or impreſ- 
fion confusd, whoſe weakeſt end, namely, that by the line CD ſhall pre- 
cede, and the ſtronger. namely, that by the line AD ſhall follow. And 
by the Ray K CAI refraCted to F, there ſhall be on that part a confus'd 
{troke or XS BI ſtrongeſt part,namely.that by the line CF ſhal 
precede, and whoſe weakeſt or im Jed, namely, -that by the line A F 
ſhall follow, and all the intermediate points between F and D willre- 
ceive impreſſion from the corverg'd Rays ſo much the more like the im- 
preflions on F and D by how much the nearer they approach that 
or this. —— 
-..-From the conliderationof the proprietiesof whichimprefſions,we may-—- 
collect theſe ſhort definitions of Cola : That Blxe Arn 
the Retina of an oblique and confus d pulſe of light, whoſe weakeſt part pre- 
cedes, and whoſe ſtrongeit follows. And, that Red is ex impreſſion on the Re- 
tina of an oblique and confus d pulſe of light, whoſe ſtrongeſt part precedes,and 
whoſe weakeſt follows. : "ET 
Which propricties,as they have been already manifeſted,in the'Priſme 
and falling drops of Rain, to be the cauſes of the colours there generated, 
_ may be calily found to be the efhcients alſo of the colours {appearing in 
thin /a-zznated tranſparent bodies; for the explication of which, all this has 
been premilſed, And 
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And-that this is fo, a little cloſer examination of the Phenomena and 
the Figure of the body, by this Hypotheſrs, will make evident. 

For firſt (as we have already obſerved) the laminated body mult be 
of a determinate thickneſs, that 1s, it muſt not be thinner then ſuch a de- 
terminate quantity 3 for I have always obſerv d, that" neer the edges 
of thoſe which are exceeding thin, the colours diſappear, and the part 
grows white 3 NOT muft 1t-be thicker then another determinate quantity z 
for I have likewiſe obſerv'd, that beyond ſuch a thickneſs,no colours ap- 
pear'd, but the Plate looked white, between which two determinate 
thickneſſes were all the colourd Rings; of which in fome ſubſtances [ 
have found ten or twelve, in others not half ſo many, which I ſuppoſe de- 
pends much upon the tranſparency of the laminated body. Thus though 
the conſecutions are the ſame in the ſcumm or the {kin on the top of me- 
tals; yet in thoſe conſecutions the ſame colour is not ſo often repeated 
as in the conſecutions in thin Glaſs, or in Sope-wateryr any other more 
tranſparent and glutinous liquor; for in theſe I have obſerv'd, Red, Tel- 
low, Green, Blue, Purple ;, Red,Tellow,Green, Blue, Purple ; Red Yellow,Green, 
Blue, Purple ; Red, Tellow, &CE. to ſucceed each other,ten or twelve times, 
but in the other more opacoxs bodies the conſecutions will not be half 
ſo many. 

And therefore ſecondly, the laminated body mult be tranſparent, and 
this Iargue from this, that I have not bcen able to produce any colour 
at all with an epacous body,though never ſo thin. And this I have often 
try'd, by preſſing a {mall Glebule of Mercury between two ſmooth Plates 
of Glaſs, whereby I have reduc'd that body to a much greater thinneſs 
then was requiſite to exhibit the colours with a tranſparent body. 

Thirdly,there muſt be a conſiderable reflefting body adjacent tothe 
under or further ſide of the lamina or.plate : for this] always found, that 
the greater that reflection was, the more vivid were the appearing 
colours. | 

From which Obſervations,it is moſt evident,that the refleftion from the 
under or further (ide of the bodyis the principal cauſe of the produttion of 
theſe colours; which,that it is ſo,and how it conduces to that effeCt,] ſhall 
further _—_— in the following Figure,which is here deſcribed of a very 
preat thickneſs, as if it had been view'd through the Aicroſcope ;, and 'tis 
indeed much thicker than any Acroſcope(T have yet us'd)has been able to 
ſhew me thoſe colour'd plates of Glaſs, or 1/4ſcovie-glaſs, which I have not 
without-much trouble view'd with it; for though T have endeavoured to 
— magnifiethemasmuch-as the Glaſſes were == of, yet are they ſo.ex- 

ceeding thin, that I have not hitherto been able poſitively to determine 
their thickneſs. This Figure therefore I here repreſent, is wholy Hy- 
pothetical. WON : 

Let ABCDHFE. in the ſixth Figure be a fruſtum of Muſcovy-glaſs, 
thinner toward the end A E, and thicker towards DF. Let us firſt ſup- 
poſe the Ray ag hb coming from the Sun, or ſome remote luminous 
object to fall obliquely on the thinner late BAE, part therefore is rc- 

tected back, by cg hd, the firſt SuperÞies ; whereby the ears 
| + pulle 
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pulle a b is after reflection propagated by C d. c A, equally remote from 
each other with ab, ab, ſo that ag tec, or bh+hd are either of 
them equal to 4 4,as is alſo cc, but the body BAE being tranſparent,a 
part of the light of this Ray 1s refraCted in the furtace AB, = ropa- 
gated by gi kh tothe ſurface EF, whence it 18 reflected and velatted 
again by the ſurface AB. So that after two refraCtions and one refleCtion, 
there is propagated a kind of fainter Ray e #z » f, whoſe pulſe is not on- 
ly weaker by reaſon of the two refraCtions in the ſurface AB, but by rea- 
fa of the time ſpent in paſſing and repaſling between the two ſurfaces 
AB and EF, ef which 1s this fainter or weaker pulſe comes behind the 
pulſe c d; ſo that hereby (the ſurfaces AB, and EF being ſo neer toge- 
ther, that the eye cannot diſcriminate them from one) this confus'd or 
duplicated pulſe, whoſe ſtrongeſt part precedes, and whoſe weakeſt fol- 
lows, does produce on the Retiza (or-the optick nerve that covers the 
bottom of the eye) the ſenſation of a Te/l/ow. 

And ſecondly, this Te/ow will appear ſo much the deeper, by how 
much the further back towards the middle between c 4 and cd the ſpu- 
rious pulſe e f' is remov'd, as in 2 where the ſurtace BC being further 
remov'd from EF, the weaker pulſe ef will be nearer to the middle, and 
will make an impreſſion on the eye of a Red. 

But thirdly, if the two refleGting ſurfaces be yer further remov'd aſun- 
der'(asin' 3 CD and EF are) thenwill the weaker pulſe beſo farr 
behind, that it will be more then halt the diſtance between cd and cd. 
And in this caſe it will rather ſeem to precede the following ſtronger 
pulſe, then to follow the preceding one, and conſequently a Blxe will be 
generated. And when the weaker pulſe is juſt in the middle beween two 
{trong ones, then is a deep and lovely Pxrple generated ; but when the 
weaker pulſe ef is very neer to cd, then is there generated a Greer, 
which will be blxcr, or yelower, according as the approximate weak pulſe 
does precede or follow the {tronger. 

Now fourthly, ifthe thicker Plate chance to be cleft into two thinner 
Plates, as CDFE isdivided into two Plates by the ſurface GH then 
from the compoſition ariling from the three refleions in the ſurfaces 
CD, GH, and EF, there will be generated ſeveral compounded-or mixt 
colours, which will be very differing, according as the proportion be- 
tween the thickneſles of thoſe two divided Plates CDHG, and GHFE 
are varied. 

— —And fifthly; if theſe-farfaces-C D-andFE-are further remov-d afunder, 
the weaker pulſe will yet lagg behind much further, and not onely be 

" coincicdent with the ſecond, cd, but lagg behind that alſo, and that ſo 
much the more, by how much the thicker the Plate be; ſo that by de- 

_ grees It will be coincident with the third. c d backward alſo, and by de- 
grees, as the Plate grows thicker with a fourth, and ſo onward to a fifth, 
fixth, ſeventh, or eighth ; ſo that if there be a thin tranſparent body,that 
from the greateſt thinneſs requiſite to produce. colours, does, in the man- 
ner of a Wedge,by degrees grow to the greateſt thickneſs that a Plate can 
be of,to exhibit a colour by the reflection of Light from ſuch a nts 
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ſhall be generated ſeveral conſecutions of colours, whoſe order from the 
thin end towards the thick, ſhall be Te/ow,Red, Purple, Blue,Green ; Tellow, 
Red,Purple,Blue,Green 3 Tellow, Red,Purple,Blue,Green; T ellow,&C. and theſe 
ſo often repeated, as the weaker pulle does loſe paces with its Primary, 
or fir{t pulſe, and 1s coincident with a ſecond, third, fourth,fifth,ſixth. +.” 

ulſe behind the firſt. And this, as it 1s coincident, or follows from the 
tirſt Hypotheſis I took of colours,ſo upon exeriment have I found it in mu]- 
titndes of inſtancesthat ſeem to prove it. One thing which ſeems of the 
greateſt concern in this Hypotheſis, 1s to determine the greateſt or leaſt 
thickneſs requiſite for theſe effects, which, though I have not been want- 
;ng in attempting, yet ſo exceeding thin are theſc coloured Plates, and fo 
imperfect our Microſcope.thatÞ have not been hitherto ſucceſsfull.though 
if my endeavours ſhall anſwer my expectations,[ ſhall hope to gratifie the 
curious Reader with ſome things more remov'd beyond our reach 
hitherto. 

Thus have Lwith as much brevity as I was able, endeavoured to expli- 
cate (Hypothctically at leaſt) the caules of the Phenomena I formerly re- 
cited, on the- conſideration of which I have been the more particutar. 

Firſt, becauſe I think theſe I have newly given ate capable of expli- 
cating all the Phenomena of colours, not onely of thoſe appearing in the 
Friſme, Water-drop, or Rainbow, and in la-zinatcd or plated bodies, but 
of all that are in the world, whether they be fluid or folid bodies, whe- 
ther in thick or thin, whether tranſparent, or ſeemingly opacous, as [ 
{hall in the next Obſervation further endeavour to fhew. And ſecondly, 
becauſe this being one of the two ornaments of all bodies diſcoverable 
by the ſight, whether looked on with, or without a Afcroſcope, it ſeem'd 
to deſerve (ſomewhere in this Tract, which contains a deſcription of the 


Figure and Colour of ſome minute bodies) to be ſomewhat the 


more 1n- 
timately enquir'd into; 


Obſerv. X. . Of Meralline, and other real Colours. 


H{&wms inthe former Diſcourſe, from the Fundamental cauſe of Co- 
lour, made it probable, that there are but two Colours, and ſhewn, 
that the Phantaſm of Colour is caus'd by the ſenſation-of the oblique-or 
_uneven.-pulſe of Light which-1s-capable of no more varieties than two 
' that ariſe from the two ſides of the 0b1:que pulſe, though. each of thoſe 
be capable of infinite gradations or- degrees (each of then beginning 
from kite, and ending the one in the deepeſt Scarlet or Tellow, the other 
1n the deepeſt Blue) I ſhall in-this Se#ior ſet down ſome Obſervations 
whichThave made of other colours, fuch as Metal/ine powders tmging 


or-colour d . bodies and ſeveral kinds of tin&ures or ting d liquors, all 


which, together with thoſe I treated of in the former Obſervation will, 
I ſuppoſe, compriſe the ſeveral ſubjes in. which colour isobſery'd to 
be inherent, atd the ſeyeral manners by which it 7»heres, or is apparent 
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in them. And here I hall endeavour to ſhew by what compoſition all kind 
of compound colours are made, and how there isno colour in the world 
but may be made from the various degrees of theſe two colours, together 
with the intermixtures of Black and White. 

And this being fo, as I ſhall anon ſhew, it ſeems an evident argument 
to me, that all colours whatſoever, whether in fluid or folid, whether 
in very tranſparent or ſeemingly opacons, have the ſame efficient cauſe, 
to wit, ſome kind of refra#;o* whereby the Rays that proceed 
from ſuch bodies, have their pulſe ob{zqxated or confus'd in the manner | 
explicated in the former Seo; that 1s, a Red is caus d by a duplicated 
or confus'd pulſe, whoſe ſtrongeſt pulſe precedes,and a weaker follows : 
and a Blue is caus'd by a confus'd pulſe,where the weaker pulſe precedes, 
and the ſtronger follows. And according as theſe are, more or leſs, or 
variouſly mixt and compounded, {o are the ſexſations, and conſequently 
the phantaſms of colours diverſified. 

To proceed therefore ; I ſuppoſe, that all tranſparent colour'd bodies, 
whether fluid: or ſolid, do conſiſt at leaſt of two parts, or two kinds of 
ſubſtances, the one of a ſubſtance of a ſomewhat differing refra@707z from 
the other. That one of theſe ſubſtances which may be call'd the tizgine 
ſubſtance, does conlfiſt of diſtinct parts, or particles of a determinate big- 
neſs which are diſſeminated, or diſpersd all over the other : That thele 
particles, if the body be equally and uniformly colour'd, are evenly 
rang'd and diſpers d over the other contiguous body ; That where the 
body is deepeſt ting'd, there theſe particles are rang d thickeſt; and 
where 'tis but faintly ting'd, they are rang'd much thinner, but uniformly. 

That by the mixture of another body that unites with either of thefe, 
which has a differing refraction from either of the other, quite differing 7 
effetts will be produc'd,that is,the corſecutions of the contus d pulſes wil w 
be much of another kind, and conſequently produce other -= and *8 
phantaſms of colours, and from a Red may turn to a Blye, or trom a Blue 
to a Red, &c. | "= 

Now, that this may be the better underſtood, ] ſhall endeavour to ex- * 
plain my meaning a little more ſenfible by a Scheme : Suppoſe we there- ® 
fore in the ſeventh Frgxre of the ſixth Scheme, that AB CD repreſents a 
Veſſel holding a ting'd liquor, let I I 111,&c. be the clear liquor,and let 
the tinging body that is mixt with it be E E, &c. FF, &c, GG, &v. i 
HH; &c- whoſe-particles-(whether-round,-or ſome other determinate 8 
Figure is little to our purpoſe) are firſt of a determinate and equal bulk. - 
Next, they are rang'd into the form of $#incxxx, or Equilaterotriangu- * 
far order,which that probably they are ſo,and whythey are fo,l ſhall elſe- 
where endeavour to [hew. Thirdly,they are of ſuch a nature,as does either 
more eaſily or more diffcultly tranſmit the Rays of light then the liquor; = 
if more eafily,a Blxe is generated, and if more difficultly, a Ked or Scarlet. = 

And firſt, let us ſuppoſe the tinging particles to be of a ſubſtance that *# 
does more impede the Rays of light ; we ſhall find that the pulſe or 3 
wave of light mov d from A D to B C, wilt proceed on.through the con- 7 
taining weaixm by the pulſes or waves KK, LL, MM, NN, OO; but 7 
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becauſe ſeveral of theſe Rays that go tothe conſtitution of theſe pulſes 
will be ugged or ſtopped by the tinging particles EF,G,H; therefore 
there ſhall be a ſecwndery and weak pulle that ſhall follow the Ray, name- 
ty PP which willbe the weaker: hiſt, becaulie it has ſuffer'd many re- 
fractions in the impeding body ; next, for that the Rays will bea little 
diſpersd or confus'd by reaſon of the refraction in each of the particles, 
whether ronnd or angular; and this will be more evident, it we a little 
more cloſely examine any one particular tinging Globule. 

Suppole we therefore AB in the eighth Fgnre of thefixth Scheme, to 
repreſcnt a tinging Giobule or particle which has a greater refraction than 
the liquor in which jt is contain'd : Let CD be a part of the pulſe of light 
which is propagated through the containing medrums; this pulſe will be a 
bttle ſtopr or impeded by the Globule, and fo by that time the pulte is. 
paſt to E F that part of 1t-which has been impeded by paſſing through the 
Globwle, will get but to LM, and fo that pulſe which has been propa- 
gated through the Globule, to wit, LM, NO, PQ, will always come 
bchind the pulſes EF, GH, IK, &c. 

Next, by reaſon of the greater impediment in A B, and its Globular Fi-. 
gure, the Rays that paſs through it will be diſpers'd, and very much ſcat- 
ter d.Whence CA and D B which before went dire@& and parallel,will after 
the refraction in A B, drverge and ſpread by A P, and BQ ; fo that as the 
Rays do meet with more and more of theſe tinging particles in their 
way, by ſo much the more will the pulſe of light turther lagg behind 
the clearer pulſe, or that which has tewer refraccions, and thence the 
deeper will the colour be, and the fainter the light that is trajected 
throughit; tor not onely many Rays are refictted from the ſurfaces of 
A B, but thoſe Rays that get through it are very much dilordered. 

By this Hypobeſss there is no one experiment of colour that Thave yet 
met with, but may be, I conceive, very rationably folv'd, and perhaps, 
had I time to exatnine feveral patticulars requitite to the demonſtration 
of it, I might prove it more than probable, tor all the experiments about 
the changes and mixings of colours related in the Treatiſe of Colours, 
publiſhed by the Izcomparable Mr. Boyle, and multitudes of others which © 
[ have obſerv'd, doo eaſily and naturally flow from thoſe principles,that 
I am very apt to think 1t probable, that they own their produttion to no 
other ſecxndary cauſe : Asto inſtance in pvo or three experiments. In the 
twentieth Experiment, this Noble Autbour has ſhewn that the deep bluiſo 
purple-colour of Vrolets,, may be turn'd into a Green, by Altalizate Salts, 
and toa Hed by acid; that is, a Purple confiſts of two colours, a deep Red, 
and a deep Blue; when the Blue is diluted, or altered, or deſtroy'd by 
acid Salts,the Red becomes predominant, but when the Red is diluted by 
Alcalizete, and the Be heightned, there is genicrated a Greer 3 for of a. 
Red dilhited, is made aTef4op,” and Telfolp ind Blxe make a Greer. : 

Now, becauſe the ſparios pulſes which cauſe a Ked and a Blwe, do the 
one follow the clear pulfe, and the other precede it, it uſualty follows, 
that thoſe Seize refractibg bodies which do dilute the colour of the one, 
do deepen that of the ether. And this will be made manifeft by al- 
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moſt all kinds of Pzrples, and many forts of Greens, both theſe colours 
conſiſting ofmixt colours; for if we ſuppoſe A and A 1n the ninth Figure, 
to repreſent two pulſes of clear light, which follow each other at a con- 
venient diſtance, A A, each of which has a ſpurioxs pulſe preceding it, as 
BB. which makes a Blxe,and another following it, as CC, which makes a 
Red, the one caus'd by tinging particles that have a greater refraction,the 
other by others that have a leſs refracting quality then the _—_ or 
Menſtruum in which thele are diflolv'd, whatſoever liquor does fo alter 
the refraCtion of the one, without altering that of the other part of the 
ting'd liquor, muſt needs very much alter the colour of the 11quor ; for 
if the refraCtion of the diſſolvent be increas'd, and the refraction of the 
tinging particles not altered, then will the preceding ſpxrions pulſe be 
ſhortned or ſtopt, and not out-run the clear pulſe ſo much; ſo that BB 
will become EE; and the Bluc be diluted, whereas the other ſpurious 
pulſe which follows will be made to lagg much more, and be further be- 
hind AA than before, and CC will become f f;, and fo the Telow or 
Red will be heightned. 

A $aline liquor therefore,mixt with another ting'd 1I1quor,may alter the 
colour of it ſeveral ways, either by altering the refraction of the liquor in 
which the colour ſwims : or ſecondly by varying the refraction of the co- 
loured particles, by uniting more intimately either with ſome particular 
corpuſcles of the tinging body, or with all of them, according as it has a 
congruity to ſome more eſpecially, or toall alike : or thirdly, by uniting 
and interweaving it ſelf with ſome other body that is already joyn'd 
with the tinging particles, with which ſubſtance 1t may have a congruity, 
though it have very little with the particles themſelves : or fourthly, it 

,may alter the colour of a ting d liquor by dif-joyning certain particles 
which were before united with the tinging particles, which though they 
were ſomewhat coxgrnoxs to thele particles, have yet a greater congrnity 
with the newly nfs d Saline menſtruum. It may likewiſe alter the co- 
lour by further diſlolving the tinging ſubſtance into ſmaller and ſmaller 
particles, and ſo diluting the colour ; or by uniting ſeveral particles toge- 

' ther as in precipitations, and ſo deepning-it, and ſome ſuch other ways, 
which many experiments and compariſons of dittering trials together, 

might eaſily inform one of. | 

From theſe Principles applied , may be made out all the varieties 
of-coloursobſeryable,-etther inliquors,-or any other ting'd-bodies; with 
. great cale, and L kope-intelligible enough, there being nothing. in the 20- 

tzon of colour, or in the ſuppos'd production, but is very conceivable, and 
may be poſlible. 

The greateſt difficulty that I find againſt this Hypotheſes, is, that there 
ſcem A more diſtinct colours then two. that is, then Yellow and Blue. _ 
This Objection is grounded on this reaſon, that there are ſeveral Reds, 
which diluted, make not a Saffron or pale Yellow, and therefore Red, or 
Scarlet ſeems to be a third colour diſtinct from a deep degree of Yellow. 

To which T anſwer, that Saffron affords us a deep Scarlet tin&ture,which 
may be diluted into as pale a Yellow as any, either by making a weak fo- 
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hution of the Saffron, by infuſing a ſmall parcel of it into a _ quantity 
of liquor, asn ſpirit of Wane, or elſe by looking through a very thin 
quantity of the tincture, and which may be heightn'd into the lovelieſt 
Scarlet, by looking througha very thick body of this tincture,or through 
a thinner parcel of it, which 1s highly 111pregnated with the ringing body, 
by having had a greater quantity of the Saffron difſolv'd in a ſmaller par- 
cel of the liquor. _— : 

Now, though there may be ſome particles of other tinging bodies that 
givea lovely Scarlet alſo, which though diluted never ſo much with liquor, 
or looked on through never ſo thin a parcel of ting'd liquor,will not yet 
aftord a pale Yellow, but onely a kind of faint Red ; yet thisis no argu- 
ment but that thoſe ting dparticles may have in them the fainteſt degree of 
Yellow,though we may be unable to make them exhibit it;For that power 
of being diluted depending upon the diviltbility of the ting'd ak wy if! 
am unable to make the-tinging particles ſo thin as to exhibit that colour, 
it does not therefore follow,that the thing is impoſhible to be done ; now, 
the tinging particles of ſome bodies are of ſuch a nature, that unleſs there 
be found lome way of comminuting them into lefs bulks then the liquor 


7LI 


does diftolvethem into, all the Rays that paſs through them mult neceſ- 


farily receive a tincture ſo deep, as their appropriate refraCtions and bulks 

compar d with the proprieties of the diflolving liquor muſt neceſſaril 

_ diſpoſe them to empreſs, which may perhaps be a pretty deep Yellow, 
or pale Red. 


And that this is not gratis diduzz, I ſhall add one inſtance of this kind, 
wherein the thing 1s moſt maniteſt. 

If you take Blue $22a/t, you ſhall find, that to afford the deepeſt Blue, 
which ceteris paribxs has the greateſt particles or ſands; and it you fur- 
ther divide, or grind thoſe particles on- a Grindſtone, or porphyry ſtone, 
you may by comminuting the {ands of it, dilute the Blue into as pale a one 
as you pleaſe, which you cannot do by laying the colour thin 3 for where- 
{oever any ſingle particle is, it exhibits as deep a Blue as the whole maſs. 
Now, there are other Blues, which though never ſo much ground, will 
not be dilated by grinding, becauſe conſiſting of very ſmall particles, ve- 
ry deeply ting'd,they cannot by grinding be actually feparated into ſma]- 
ler particles then the operation of the fire; or ſome other diſſolving men- 
ſtruum,has reduc'd them to already. 

Thus all kind of 2zetaline colours, whether precipitated, ſublim'd, cal- 


cind, or otherwiſe prepar'd, are hardly chang 'd by grinding, as ultra 
m4rine 1s not more diluted; nor is Vermilion or Red-lead made of a more 


faint colour by grinding ; for the ſmalleſt particles of theſe which I have 
view d with my greateſt Magnifying-Glals, if they be well enlightned, ap- 
pearvery _ ting. d with their peculiar colours ; nor, thoughT have 


magnthied and enlightned the particles exceedingly, could T in many of © 


them, perceive them to be tranſparent, or to be whole particles, but the 
{ſmalleſt ſpecks that T could find among well ground Yermilion and Red- 
lead, leem'd to be a Red maſs, compounded of a multitude of leſs and lefs 
motes, which ſticking together, compos'd a bulk, not one thouſand thou- 
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And this I find generally in moſt 2etalline colours, that though they 
conſiſt of parts ſo exceedingly ſmall, yet are they very deeply ting d,they 
being ſo ponderous, and having ſuch a multitude of terreſirial particles 
throng'd into a little room ; fo that 'tis difficult to find any particle tranſ- 
parent or reſembling a pretious ſtone, though not impulile; for I have 
obſerv'd divers ſuch ſhining and reſplendent colours intermixt with the 
particles of Cizzaber, both natural and artificial, before it hath been 
ground and broken or flaw'd into Vermilion : AsT have alſo in Orpimert. 
Red-lead, and Biſe, which makes me ſuppoſe, that thoſe metal/ine colours 
are by grinding, not onely broken and ſeparated aCtually into ſmaller 
pleces, but that they are alſo flaw'd and bruſed ,whence they, for the 
moſt part,become opacons,like flaw'd Cryſtal or Glaſs,@*c. But for Salts 
and verditures, Thave been able with a Microſcope to perceive their par- 
ticles very many of them tranſparent. 

Now, that the others alſo may be tranſparent, though they do not ap- 
pearſo to the Acroſcope,may be made probable by this Experiment : that 
if you take azmel that is almoſt opacoxs, and grind it very well on 
a Porphyry, or Serpentine, the ſmall particles will by reaſon of their flaws, 
appear perfectly opacoxs; and that 'tis the flaws that produce this opa- 
conſneſs, may be argued from this, that particles of the ſame Ammel much 
thicker if unflaw'd will appear ſomewhat tranſparent even to the eye; 
and from this alfo, that the moſt tranſparent and clear Cryſtal, it heated 
41n the fire, and then ſuddenly quenched, fo that it be all over flaw'd, 
will appear opacous and white. = 

And that the particles of Metalline colours are tranſparent,may be argu- 
cd yet further from this,that the Cryſtals;or Yitriols of; all Metals.are tran(- 
parent, which fince they conſiſt of #etal/ine as well as ſaline particles; 
thoſe zzetalline ones muſt be tranſparent, which is yet further confirm'd 
from this, that they have for the moſt part, appropriate colours; fo the 
vitriol of Gold is Yellow ; of Copper.Blue,and ſometimes Green; of Iron, 
green z of Tinn and Lead, a pale White; of Silver,a pale Blue, e*c. 

And next,the Selution of all Metals into wenſirunms are much the ſame 
with the Vitriols, or Cryſtals. It ſeems therefore very probable, that 
thoſe colours which are made by the precipitation of a articles out 
of the menſtrunms by tranſparent precipitating liquors ſhould be tranſpa= 
rent alſo. Thus Gold precipztates with oyl of Tartar, or ſpirit of Urine in- 
toa brown Yellow. Copper with ſpirit of Urize into a Mucous blue, 


- which retains its tranſparency. A ſolution of fubtimate (as the fame It 
 Tuſtrious Authour Tlately mention'd-ſhews 1nhis qo; Experiment)-precipe- 


tates with oyl of Tartar per deliquinm, into an Orange colour'd precti- 


pitate; nor is It leſs probable, that the calcination of thoſe Vitriols by 


the fire,ſhould have their particles tranſparent : Thus Saccarum Saturn, 
or the Vitriol of Lead by calcination becomes a deep Orange-colour'd 
mininm,which is a kind of precipitation by ſome Salt which proceeds from 


the fire; common Yitrzol calcin'd, yieldsa deep Brown Red, ec. 


Athird Argument, that the particles of Metals are tranſparent, is, that 
being calcin'd, and melted with Glaſs, they tinge the Glaſs with tranſpa- 


rent. 


. , ? 


we 
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_ grambaſe BCEF, likewiſe was of Wood 
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rent colours. Thus the Ca/x of Silver tinges the Glaſs on-which it is an- 
neal'd witha lovely Yellow,or Gold colour,e$c. | 
- And that the parts of Metals are tranſparent, may be farther argued 
from the tranſparency of Leaf-gold, which held againſt the light, both 


| to the naked eye, and the Mzrroſcope, exhibits a deep Green. And 


though I have never ſeen the other Metals /azrinated fo thin, that I was 
able to perceive them tranſparent, yet, for Copper and Braſs, it we had 
the ſame conveniency for /amixzatingthem,as we have for Gold,we might, 
perhaps,through ſuch plates or leaves,find very differing degrees of Blue, 
or Green ; for it ſeems very probable, that thoſe Rays that rebound from 
them ting'd, with a deep Yellow, or pale Red, as from Copper, or with 
a pale Yellow,as trom Braſs, have paſt through them 3 for I cantot con- 
ceive how by reflection alone thoſe Rays can receive a tinCture; taking 
any Hypotheſs extant. AE Ga: SEED | 
So that we ſee there may a ſufficient reaſon be drawn from theſe in- 
ſrances, why thoſe colours which we are unable to dilate to the paleſt 
Yellow, or Blue,or Green, are not therefore to be concluded not to be a 
deeper degree of them; for ſuppoſing we had a great company of {mall 
Globular etlence Bottles,or roundGlaſs bubbles;about the bj = of aWal- 
nut, fil'd each of them with a very deep mixture of = = and that 
every one of them did appear of a deep Scarlet colour, and all of them 
together did exh3bit at a diſtance, a deep dy'd Scarlet body. It does not 
follow, becauſe after we havecome nearer to this cogerzes,or maſs,and di- 
vided it into itsparts, and examining each of its parts ſeverally or apart, 
we find them to have much the ſame colour with the whole maſs; it does 
not, I ſay, therefore follow, that if we could break thoſe Globules ſmaller, 
or any other ways come to {ce a ſmaller or thinner parcel of the ting'd 
liquor that fill d thoſe bubbles,that that ting'd liquor muſt always appear 
Red, or of a Scarlet hue, ſince if Experiment be made,the quite contrary 
will enſue ; for it is capable of being dilnted into the paleſt Yellow. 
Now,that I might avoid all the Objections of this kind, by exhibiting 
an Experiment that might by ocular proof convince thoſe whom other 
reaſons would not prevail with, I provided me a Priſmatical Glaſs, made 
hollow, juſt-in the form of a Wedge, ſuch as isrepreſented in the tenth 
Fiexre of the f1xth Scheme, The two paralelogram fides ABCD, ABEF, 
whic\;metat a point, were made of the cleareſt Looking-glaſs plates well 
poliſh'd that I could getztheſe were joyn'd with hard cement 
to the triangnlar lides, BCE, ADF, which were of Wood-3-the Paralelo- 
| Dale DU | "d onto the reſt with hard 
cement, and the whole Priſmatical Box was exaCtly ſtopt every where, 


bur onely alittle hole near the baſe was left, whereby the Veſſel could be 


£111 d with any liquor, or emptied again at pleaſure. 

One of theſe Boxes (for I had two of them) Ifill'd with a pretty deep 
tincture of Aloes, drawn onely with fair Water, and then ſtopt the hole 
with a piece of Wax, then,by holding this Wedge againſt the Light, and 
looking through it, it was obvious enough to ſee the tinQture of the liquor 
near the edge of the Wedge where it was but very thin, to be a pale but 
> Mz well 
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well colour d Yellow, and further and further from the edge, as the li- 
uor grew thicker and thicker,this tinfture appear'd deeper and deeper, 
b that near the blunt'end, which was ſeven Inches fromthe edge and three 
Inches and an half thick; it was of a deep and well colour'd Red. Now, 
the clearer and purer: this tincture be, the more lovely will the deep 
Scarlet be, and the fouler the tinCture be, the more dirty will the Red 
appear fo that ſome dirty tinCtures have afforded their deepeſt Red 
much of the colour of burnt Oker or Spaniſh brown;others as lovely a co- 
lour as Vermilion, and ſome much brighter; but ſeveral others, according 
25 the tinftures were worſe or more foul, exhibited various kinds of Reds, 
of very differing degrees. 
The other of theſe Wedges, Ifill'd with a moſt lovely tincture of Cop- 


: per, drawn from the filings of it,with ſpirit of Urzze, and this Wedge held 


as the former againſt the Light, afforded all manner of Blues, from the 
fainteſt to the deepeſt,ſo that I was in good hope by thele two,to have pro- 
duc'd all the varieties of colours imaginable ; for I thought by this means 
to have been able by placing the two Paral/elogram fides together, and 
the edges contrary ways,to Fran ſo mov'd them to and fro one by another, 
as by looking through them in ſeveral places, and through ſeveralthick- 
nefles, I ſhould have compounded, and conſequently have ſeen all thoſe 
colours, which by other like compoſitions of colours would have enſued, 

But inſteed of meeting with what I look'd for, I met with ſomewhat 
more admirable; and that was, that I found my ſelf utterly unable to ſee 
through them when placed both together, though they were tranſparent 
enough when aſunder 3; and though I could ſee through twice the thick- 
neſs, when both of them were fill'd with the ſame colour d liquors, whe- 
ther both with the Yellow, or both with the Blue, yet when one was fill d 


- with the Ygllow, the other with the Blue,and both looked through, they 


both appear'd dark, onely when the parts near the tops were look d-. 
through, they exhibited Greens, and thoſe of very great variety, asI ex- 
pected, but the Purples and other colours,l could not by any means make, 
whether I endeavour'd to look through them both againſt the Sun, or 
whether I plac'd them againſt the hole of a darkned room. 


-—— But notwithſtanding this miſ-ghefling, I proceeded on with my trial in 


a dark room, and having two holes near one another, I was able, by 
placing my Wedges againſt them,to mix the ting'd Rays that paſtthrough 
them, and fell on a ſheet of white Paper held at a convenient diſtance 


—fromthem-as] — 310-that I could make the Paper appear of what 


colour I would, by varying the thicknefſesof theWedges,and conſequent 


ly the tincture of the Rays that paſt through the two holes, and ſome- | 


times alſo by varying the Paper, that is, inſteed of a white Paper, holding 
a gray, Ora black piece of Paper. 

'Whence Fexperimencaliy-und what I had before imagin'd, that all 
the varieties of colours imaginable are produc'd from ſeveral degrees of 


theſe two colours, namely, Yellow and Blue, or the mixture of them ; 
wath light and darkneſs, that is, white and black. And all thoſe almoſt 


- Infinite varicties-which Limners and Painters are able to make by com- 
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pounding thaſe ſeveral colours they lay on their Shels or Palads, are no- 
Ik, but ſome compoſeturr, made up of ſome one or more, or all of 
theſe four. | 
Now,whereas it may here again be objected, that neither can the Reds 
be made out of the Yellows, added together,or laid on in greater or leſs 
quantity, nor can the Tellows be made out of the Reds though laid ne- 
ver ſo thin; and as for the addition of White or Black, they do nothing 
but either whiten or darken the colours to which they ate added,and nor 
at all make them of any other kind of colour : as for inſtance, Yermilior, 
by being temper'd with White Lead, does not at all grow more Yellow, 
but onely there is made a whiter kind of Red. Nor does Yellow Oker, 
though laid never ſo thick, produce the colour of Yerwilior, northough 

it betemper'd with Black, does 1t at all make a Red; nay, though it 
temper'd with White, 1t will not afford a tainter kind of Yellow, ſuch as 


-waſticut, but onely a whiten'd Yellow ; nor will the Blues be dilrted or 


deepned after the manner I ſpeak of, as Indico will never afford fo fine a 
Blue as Vltramarine or Biſe; nor will it,temper'd with Vermilion, ever at 
ford a Green,though each of them be never ſo much temper'd with white. 

- To which T anfwer, that there is a great difference between dilxtine a 


colour and whitening oft ; for dijuting a colour, is to make the colour'd 


parts more thin, ſo that the ting'd light, which is made by trajecting 
thoſe ting 'd bodies, does not receive to deep a tinCure ; but whitening 
a colour is onely an intermixing of many clear reflections of light 
among the ſame = parts 3 deepning allo, and darkning, or blacking a 
colour, are very ditterent ; for deepning a colour, is to make the light 
paſs through a greater,quantity of the ſame tinging body ; and darknin 

or blacking a colour, 1s onely interpoling a multitude of dark or black 


_ ſpots among the-ſame ting'd-parts; or placing the colour in amore faint 


light. 
Firſt therefore,asto the former of theſe operations,that 1s,diluting and 


deepning, moſt of the colours usd by the Limners and Painters are in- 
capable of, to wit, Vermilion and Red-lead, and Oker, becaule the ting'd 
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parts are ſo exceeding ſmall, that the moſt curious Grindſtones we have, }. - 


_—arenot able to ſeparate them into parts-aCtually divided ſo ſmall as the 


ting'd particles are; for looking on the moſt curioutly ground Ver- 
milion, and Oker, and Red-lead, 1 could perceive that even thoſc {mall 
corpuſcles of the bodies they left were compounded of many pieces, that 


_ —1s, they ſeem'd-ro be {mall-pieces- ded of a multitude of leffer 


ting'd parts: each piece ſeeming almoſt like a piece of Red Glaſs,or ting'd 
Cryſtal all faw'd ; ſo thatunleſs the Grindſtone could actually divide 
them into ſmaller pieces then thoſe flaw'd particles were, which com- 
pounded that ting d mote I could ſee with my Aicroſcope,. it would be 
impoſſible to d:lute the colour by grinding, which, becauſe the fineſt we 
have will not reachto do in Vermilion or Oker, therefore they cannot at 
all, or very hardly be dilmed. 


Other colours indeed, whoſe ting'd particles are ſuch as may be made 


ſmaller, by grinding their colaur, may be diluted. Thus ſeveral of the 
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Blues may be diluted, as Szralt and Biſe ; and Maſticut,which is Yellow,ma 
be made more faint : And even Vermilion it ſelf may;by too much St 
ing, be o__ to the colour of Red-lead, which 1s but an Orange colour, 
which is conteſt by all to be very much upon the Yellow. Now, though 
perhaps ſomewhat of this diluting of Vermilion by overmuch grinding 
may be attributed to the Grindſtone, - or muller, tor that ſome of their 
parts may be worn off and mixt with the colour, yet there ſeems not ve- 
ry much, for I have done it on a Serpentine-ſtone with a muller made of a 
Pebble, and yet obſerv'd the ſame effect follow. 
And ſecondly, as to the other of theſe operations on colours, that is. 
the deepning of them, Limners and Painters colours are tor the moſt part 
alſo uncapable. For they being for the molt part epacoxs ; and that opa- 
couſneſs, as [ ſaid before, proceeding from the particles, being very much 
tlaw'd. unleſs we were able to- joyn and re-unite thoſe flaw'd particles 
again into one piece, we ſhall not be able to deepen the colour, which 
ſince we are unable to do with moſt of the colours which are by Painters 
accounted opacows, we are therefore unable to deepen them by adding 
more of the ſame kind. 
But becauſe all thoſe opacoxs colours have two kinds of beams or Rays 
reflected from them, that is,Rays unting'd, which are onely refletted from 
the outward ſurface, without at all penetrating of the body,and ting'd 
Rays which are refle&ted from the inward ſurfaces or flaws after they 
have ſuffer'd a two-fold refraction ; and becauſe that tranſparent liquors 
mixt with ſuch corpuſcles, do,for the moſt part, take off the former kind 
of reflection; theretore theſe colours mixr with Water or Oyl, appear 
much deeper than when dry,for moſt part of that white refleCcion from the 
outward ſurface 1s remov'd. Nay, ſome of theſe colours are very much 
deepned by the mixture with ſome tranſparent liquor, and that becauſe 
they may perhaps get between thoſe two Rows and fo conſequently joyn 
two + more of thoſe flaw'd pieces together ; but this happens but in a 
very tew. | 
_ to ſhew that all this is not gratis di@um, I ſhall ſet down ſome 
Experiments which do manifeſt theſe things to be probable and likely, 
which I have here deliverd. 
For, firſt, if you take any ting 'd liquor whatſoever, eſpecially if it be 
pretty deeply ting 'd, and by any means work it into a froth,the congeries 
of that froth ſhall ſeem an opacoxs body, and appear of the ſame colour, | 
-— — but much whiter than that of the liquor out of which it is made. For the —# 
- abundance of reflections of the Rays againſt thoſe ſurfaces of the bubbles -# 
of which the froth conſiſts, does ſo _ rebound the Rays backwards, 
that little or no light can paſs through, and conſequently the froth ap- 
_ Pears opacony. 5 | 
Again, if = of theſe ting d liquors-that will endure the bouling 
there be added a {mal} quantity of fine flower (the parts of which through 
the Microſcope are plainly- enough to be perceivd to confiſt of tranſpa- 
rent corpuſcles) and ſuffer'd to boyl till it thicken the liquor, the ==: of 


( 


the liquor will appear opacow.and ting d with the ſame colour, but very 


much whiten d. | Thus 


ry 
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Thus, if you takea piece of tranſparent Glaſs that is well colour'd, and 
by heating 1t, and then quenching it in Water, you flaw it all over, 
it will become opacors, and will exhibit the ſame colour with which the 
piece is ting d, but fainter and whiter. | 

Or, if you take a Pipe of this tranſparent Glaſs. and inthe flame of a 
Lamp melt it, and then blow it into very thin bubbles, then break thoſe 
bubbles, and collect a good parcel of thoſe /amine together in a Paper, 
you ſhall find that a ſmall thickneſs of thoſe Plates will conſtitute an opa- 
cous body, and that you may ſee through the mals of Glaſs before it be 
thus /amrinated. above four times the thickneſs: And beſides, they will 
now afford a colour by reflection as other opacons (as they are call'd) 
colours will, but much fainter and whiter than that of the Lump or Pipe 
out of which they were made. 

Thus alſo,if you take Ptty, and melt it with any tranſparent colour'd 
Glaſs,it will make it become an opacoxs colour'd lump, and to. yield a pa- 
ler and whiter colour than the lump by retlection. 

The ſame thing may be done by a preparation of A7timony, as has been 
ſhewn by the Learned Phyſician, D* C. 2. in his Excellent Obſervations 
and Notes on Nery's Art of Glaſs; and by this means all tranſparent co- 
lours become opacoxs, or axzrels. And though by being ground they loſe 
very much of their colour, growing much whiter by reaſon of the multi- 
rude of ſingle reflections from their outward ſurface, as I ſhew'd afore, 
yet the fire that 1n the nealing or melting re-unites them, and fo re- 
news thoſe ſpurioxs refletions, removes allo thoſe whitenings of the co- 
lour that proceed from them. 

As for the other.colours which Painters uſe, which are tranſparent,and 
us d to varniſh over all other paintintings, 'tis well enough known that 
the laying onof them thinner or thicker,does very much dilute or deepen 
their colour, 

Painters Colours therefore conſiſting moſt of them of {olid particles, 
ſo ſmall that they cannot be either re-united into thicker particles by 
any Art yet known,and conſequently cannot be deepned ; or divided in- 
to particles ſo ſmall as the flaw'd particles that exhibit that colour, much 
leſs into ſmaller, and conſequently cannot be dzizted It is neceſſary that 
they which are to imitate all kinds of colours, ſhould have as many de- 
grees of each colour as can be procurd. 

And to this purpoſe, both Limners and Painters have a very great va- 
.riery both-of Yellows and” Blues,” beſides ſeveral other colour'd bodies 
- that exhibit very compounded colours, ſuch as Greens and Purples; and 
others that are compounded of ſeveral degrees of Yellow, or ſeveral de- 
grees of Blue, ſometimes unmixt, and ſometimes compounded with ſe- 
veral other colour'd bodies. = 

The Yellows,* from the paleſt to the deepeſt Red or Scarlet, which 
has no intermixture of Blue, are pale and deep Maſticut, Orpament, 
Engliſh Oker, brown Oker, Red Lead, and Vermilion, burnt Engliſh Oker, 
and burnt brown Oker, which laſt have a mixture of dark or dirty parts 
with them, ©. 


Their 
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Their Blues are ſeveral kinds of Salts, and Yerditures, and Biſe, and 
Ultramarine, and Indico, which laſt has many dirty or dark parts inter- 
mixt with it. 

Their compounded colour'd bodies, as Pizk, and Ferdigreſe,which are 
Greens, the one a Popingay, the other a Sea-greerz then Lac,which is a 
very lovely Purple. | 

To which may be added their Black and White, which _ allo 
uſually call Colours, of each of which they have ſeveral kinds, ſuch as 
Bone Black. made of Ivory burnt in a cloſe Veſlel, and Blxe Black, made 
of the ſmall coal of wilew, or ſome other Wood ; and Culers earth, 
which 1s a kind of brown Black, &c. Their uſual Whites are either ar- 

tificial or natural #hite Lead, the laſt of which isthe beſt they yet have, 
and with the mixing and tempering theſe colours together, are they able 
to make an imitation of any colour whatſoever : Their Reds or deep 
Yellows, they can dilute by mixing pale Yellows with them, and deepen 
their pale by mixing deeper with them; for it 1s not with Opacoxs co- 
lours as it is with tranſparent, where by adding more Yellow to yellow, 
it is deepned, but in opacons diluted. They can whiten any colour by mix- 
ing White with it, and darken any colour by mixing Black, or ſome dark 
and dirty colour. And in a word, moſt of the colours, or colour'd 
bodies they uſe in Limning and Painting, are ſuch, as though mixt with 
any other of their colours, they preſerve their own hue, and by being in 
ſuch very ſmal parts diſpersd through the other colour d badies, they 
both, or altogether repreſent to the eyea compoſiture of all ; the eye be- 
ing unable, by reaſon of their ſmalneſs, to diftinguith the peculiarly co- 
laur'd particles, but receives them as one intire compoſiturs : whereas in 
many of theſe, the 2crofcope very eafily diſtingwithes each of the com- 


- pounding colours diltmCt, and exhibiting its own colour. 


Thus have I by gently mixing Vermilion and Biſe dry, produc'd a very 
fine Purple,or mixt colour,but looking on it with the Aficreſcope, I could 
ealily diſtinguiſh both the Red and the Blue particles, which did not at 
all produce the Phariafm of Purple. 

To fumm up all therefore in a word, I have not yet found any ſolid 
colour'd body,that Ihave yet examin'd,perftettly opacovs ; but thaſe that 
are leaſt trapſparent are //etaline and Mineral bodies, whofe particles ge- 
nerally, ſeeming either to be very (mall, or very much flaw'd, appear 
tor the moſt part opacons, though there are very few of them that I have 


"look 4 on with a"Mteroſcape, that have not-very-plainly-or -circumſtanti- 


ally manifeſted themſelves tranſparent. 

And indeed, there ſeem to be fo few bodies m the world that are ix 
wininis opacous, that L think one may make it a rational ®xery, Whether 
there be any body abſolutely thus'opacous £ For I doube natar all (and I 
have taken natice of very many circumſtances that make me of this 
nuad) that could we very much improve the Afrcrofcepe, we might be 
able to ſee all thofe bodies very plainly tranſparent, which we now are 
fain ovely to gheſs at by circumſtances. Nay , the Object Ghafles we 


| yetmake uſe of are ſuch, that they make many tranſparent bodies ta the 


eye, 
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eye, ſeem opacoxs through them. which it we widen the Aperture a little, 
and caſt more light on the” objects, and not charge the Glaties fo deep, 
will again diſcloſe their tranſparency. | 


Now, as for all kinds of colours that are diſfolyable in Water,or other 


liquors, there is nothing io manifeſt, as that all thoſe ting'd liquors arc 

tranſparent 3\and many of them are capable of being dilxted and com- 

= or mixt with other colours; and divers of them are capable of 
e 


ing very much chang'd and heightned, and fixt with feveral kinds of 


Saline menſtruums. Others ot them upon.compounding, deſtroy or vi- 
tiate each others colours, and precipitate,'or otherwiſe very much alter 
each otherstin(ture. In the true ordering and diluting, and deepning, 
and mixing, and fixing of each of which, conſiſts one of the greareſt my- 
fteries of the Dyers: of which particulars,becauſe our Afcroſcope aftords 
us very little information, T thall add nothing more at preſent ; but onely 
that with a very tew tincrures order'd and mixt after certain ways, too 
long to be here fet down, I have becn able to make an appearance of all 
the various colours imaginable, without at all uting the help of Salts, or 
Saline mexſtrunms to vary them. 


As for the mutation of Colours by Salzze mexſtruums, they have al- 


ready been fo fully and excellently handled by the lately mention'd In- 
nn Authowr,that I can add nothing, but that of a multitude of tri- 


als that I made, Thave found them exaCtly to agree with his Rules and 


Theories; and though there may be intinite inſtances, yet may they be 
reduc'd under a few Heads, and comprisd within a very tew Rules. And 


generally I find, that Sahxe menſtrunms are molt operative upon thoſe 
colours that are Purple, or have tome degree of Purple 1n them, and up- 
on the other colours much Jeſs. The ſpuriovs pulſes that compoſe which, 
being (as I formerly noted) fo very neer the middle between the true 
ones. that a fmall variation throws them both to one fide. or both tothe 
other, and fo conſequently muſt make a vaſt mutation in the formerly ap- 
pearing Colour. | 


—— 


— — 
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Obſerv. XI. Of Figures obſerv'd in ſinall Sand. 


_ generally feems to be nothing e}ſe but exceeding fmall Pebbles, 
or at leaft ſome very tmall parcels of a bigger ſtone ; the whiter kind 


-feems through the Afieroſcope to confiſt of ſma}l tranfparent piecesof ſome 
_ pellucid body, each of them looking much like a piece of Alum, or Salt 


Gem:and this kind of Sand is angled for the moſt part irregularly,withour 
any certain fhape,and the grazules of it are for the moſt part flaw'd,though 
amongſt many of them it is not difficult to find ſome that are perfe@ly 
—— like a piece of clear Cryſtal, and divers likewiſe moſt curioufly 
ap'd, much after themanner of the bigger $tirie of Cryſtal, or like the 
fmall Diamants I obferv'd in certain Flints, of which Iſhall by and by re- 
latez which laſt particular ſeems to argue, that this kind of Sand-is not 


made 
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made by the comminution of greater tranſparent Cryſtaline bodies, bue 
by the concretiox or coagulation of Water,or ſome other tiuid body. 

There are other kinds of courſer Sands, which are browner, and have 
their particles much bigger ; theſe, view'd with a Aficroſcope, ſeem much 
—_—_ and more opacoxs ſubſtances,and moſt of them are of ſome irregu- 
larly rounded Figures; and though they ſeem not ſo opacows as to the 
naked eye, yet they ſeem very foul and cloudy, but neither dotheſe want 
eurioully tranſparent, no more than they do regularly tigur'd and well 
colour'd particles, asI have often found. | 

There are multitudes of other kinds of Sands, which in many particu- 
lars, plainly enough diſcoverable by the Microſcope,differ both from theſe 
laſt mention'd kinds of Sands, and from one another : there ſeeming to be 
as great variety of Sands,as there is of Stones. And as amongſt Stones ſome 
are call'd precious from their excellency, ſo allo are there Sands which 
deſerve the ſame Epithite for their beauty ; for viewing a ſmall parcel of 
Eaſt-India Sand (which was given me by my highly honoured friend, Mr. 
Dazxicl Colwal)) and, ſinee that, another parcel, much of the ſame kind, 
I found ſeveral of them, both very tranſparent like precious Stones, and 
regularly figur'd like Cryſtal, Corniſh Diamants, ſome Rubies, ec. and 
al ting'd with very lively and deep colours, like Knbys, Saphyrs, Eme- 
ralds, &c. Theſe kinds of granulsT have often found alſo in ExgliſhSand. 
And 'tis eaſie to make ſuch a counterfeit Sand with deeply ting'd Glaſs, 
Enamels and Painters colours. 

It were endleſs to deſcribe the multitudes of Figures I have met with 
in theſe kind of minute bodies, ſuch as Spherical,0val,Pyramidal, Conical, 
Priſmatical, of each of which kinds I have taken notice. 

But amongſt many others, I met with none more obſervable than this 
pretty Shell (deſcribed in the Figzre X. of the fifth Scheme) which, 
though as it was light on by chance, deferv'd to have been omitted (I 
being unable to direct any one to find the like) yet for its rarity was it not 
inconfiderable, eſpecially upon the account of the information it may 
afford us. For by it we have a very good inſtance of the curioſity of Na- 
ture in another kind of Animals which are remov'd, by reaſon of their 
minuteneſs, beyond the reach of our eyes; ſo that as there are ſeveral forts 
of Inſects, as Mites, and others,ſo ſmall as not yet to have had any names ; 
(ſome of which I ſhall afterwards deſcribe) and ſmall Fiſhes, as Leeches 
in Vineger; and ſmal vegetables, as Moſs, and Roſe-Leave-plants; and 
ſmall Muſhroms, as mould : ſo are there, it ſeems, ſmall Shel-fiſh like- 
--- wile, Nature ſhewing her curiofity—-tr-every-Fribe-of Animals, Vege- 
tables, and Minerals. 

I was trying ſeveral ſmall and ſingle dagutiging Glaſſes, and caſually 
viewing a parcel of white Sand, when I percetv'd one of the grains exaGtly 
ſhap'd and wreath'd like a Shell, but endeavouring to diſtingwth it with 
my naked eye,it was ſo very {mall,that I was fain again to make uſe of the 
Glaſs to find it; then, whileſt I thus look'd on it, with a PinI ſeparated all 
the reſt of the granules of Sand,and found it afterwards to appear to the 


naked eye an exceeding ſmall white ſpot, no bigger than the point of a 
| Pitt, 
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Pin. Afterwards I view'd it every way with a better 4{rrroſcope,and found 
+ on both ſides, and edge-ways, to reſemble the Shell of a {mall Water- 
Snail with'a flat ſpiral Shell : it had twelve wreathings, 2, b, c, 4; e; 8c. 
all very proportionably growing one leſs than another toward the 
middle or center of the Shell, where thete was a very ſmall roimd white 
ſpot. I could not certainly diſcover whether the Shell were hojlow or 
nor. but it ſeem'd fill'd with ſomewhat, and 'tis probable that it might 
be petrify'd as other larger Shels often arc, ſuchas are mention'd inthe 
ſeventeenth Obſervation. 


—_— — Fwy a. _ 


Obſerv. X11. Of Gravel in Vrine. 


_— <= WC 


'T Have often obſerv'd the Sand or Gravel of Urine, which ſeetns to be 
: | a tartarcors ſubſtance, generated out of a Saline and a terreſtrial fub- 
S * {tance -7yſtalizd together, in the torm of Tartar, ſometimes {ticking te 
3 the ſides of the Urizal, but for the molt part ſinking tothe bottom, and 
there lving in the form of coorſe common Sand; theſe, through the 245+ 
croſcape, appear to be a company of imall bodies. partly tranſparent, and 
partly opacors, ſome White, ſome Yellow, ſome Red, others of morg 
brown and duſkie colours, | 
The Figure of them is for the moſt part flat, in the manner of Slats, ot 
ſuch like plated Stones,that 1s,each of then ſeem to be made up of feye- 
ral other thinner Plates, much like 2/#/covie Gleſs,or Eneliſh Sparr,to the 
laſt of which, the white plated Gravel ſeems mot likely ; tor they ſeen 
not onely plated like that, but their kdes ſhap'd alſo into KLombs, Rhom- 
boeids,and ſometimesinto Refangles and jquares. Their bignets and Figure 
may be ſeen inthe ſecond Figure of the fixth Plate, which repreſents about 
a dozen of thera lying upon a plate AB CD,fome of which, as 4, 6b, c, d, 
ſeem'd more regular than the reſt, and e, which was a tmall one, ttick- 
ing on the top of another, was a perfect Ahomboeid on the top, and had 
tour Ref anenlar tides. = 
Fhe line E which was the meaſure of the Aficroſcope, is + part of an 
Erghifh Inch, fo that the greateſt bredth of any of them, exeeeded not 
ris part of an Inch. | . 
Putting theſe into ſeveral liquors, I fourd 0yl of Yitriol, Spirit of 
..— Urine.and ſeveral other Saline menſirunms to difjolve them; and the firtt 
of theſe in leſsthan a minute without Eballition, Warer,and ſeveral other 
I1quors, had no ſudden operation upon them. This I mention, becauſe 
thoſe liquors that difſolve them, firſt make them very white, not vitiatine, 
but rather reCitying theit Figure, and thereby make them afford a very 
pretty object for the Microſcope. | 
How great an advantage it would be to fuch as are troubled with the 
Stone, to find fome arenſirnnz that might diflolve them without hurting 
the Bladder,is eafily imagin'd, fince fome mjetions made of fuch bodies 
mpht likewiſe diffolvethe ftone, which ſeems much of the fame nature. 
| N Fr 
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' It may therefore, perhaps, be worthy ſome Phylicians enquiry, whether 
there may not be ſomething mixt with the Urine in which the Gravel 
or Stone lies, which may again make it diflolve it, the firſt of which ſeems 
by it's regular Figures to have been ſometimes Cryſta/izd out of it. For 
whether this Cryſ#aization be made in the manner as Alum, Peter,$c. are 
cryſtallized out ofa cooling liquor, in which, by boyling they have been 
ditioly'd ; or whether it be made in the manner of Tartarum Vitriolatum, 
that is, by the Coalitioz of an acid and a Sulphwreons fubſtance, it ſeems 
not impoſſible,but that the liquor it lies in,may be again made a diſolvent 
of it. But leaving theſe inquiries to Phyſicians or Chymiſts, to whom 
it docs more properly belong, I ſhall proceed. 


Obſerv. XII1. Of the ſmall Diamants, or Sparks in Flints, 


Hancing to break a Flint ſtone in pieces, I found within it a certain 
(= cavity all cruſted over with a very pretty candied ſubſtance, ſome 
of the parts of which, upon changing the poſture'ot the Stone, in reſpect 
of the 1rcidext light, exhibited a number of ſmall, but very vivid-re- 
fletions; and having made uſe of my Microſcope, I could perceive the 
whole ſurface of that cavity to be all beſet with a multitude of little 
Cryſtaline or Adamantine bodies, ſo curioully ſhapd, that it afforded a . 
not unpleaſing object. 

Having conſidered thoſe vivid repercuſſions of light,l found them to be 


made partly from the plain external ſurface of theſe reguarly figured 


bodies (which afforded the vivid reflections) and partly to be made 
from within the ſomewhat pe/ucid body, that is, from ſome ſurface of the 
body,oppoſite to that ſuperticies of it which was next the eye, 
And becauſe theſe bodies were ſo {mal}, that I could not well come to 
make Experiments and Examinations of them, I provided me ſeveral 
{mall ftirie of Cryſtals or Diamants, found in great quantities in Corx- 
wall.and are therefore commonly called Corniſh D:iamants : theſe being 
very pel/ucid, and growing in a hollow cavity of a Rock (as I have been 
ſeveral times informed by thoſe that have obſerv'd them) much after the 
ſame manner as theſe doein the Flint ; and having belides their outward 
furface very regularly ſhap'd, retaining very near the ſame Figures with 


ſome of thoſe I obſery'd in the other, became a convenient helpto'mefor— | 


the Examination of the proprietics of thoſe kinds of bodies. 

And firſt for the RefleCtions ; in theſe I found it very obſervable, That 
the brighteſt retletions of light proceeded from within the pe//xcid body ; 
that is, that the Rays admitted through the pelacid ſubſtance in their 
Kerrng out on the oppoſite fide, were by the contiguous and ſtrong re- 

«Cting ſurface of the Air very vividly reflected, fo that more Rays were 
reflefted to the eye by this ſurface, though the Ray in entring and getting 
out of the Cryſtal had ſuffer'd a double refraction, than there were from 
the outward lurface of the Glaſs where the Ray had ſutfer'd no reflration 
at all, And 
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And that this was the ſurface of the Air that gave ſo yivid a re-percuſ- 
from I try'd by this means. I ſunk halt of a ftiris in Water, ſa-that oply 
"Water was contiguous to the under ſyrtace, and then the internal re- 
flection was ſo exceeding]y faint, that it was ſcarce diſcernable. Again, 
I try'd to alter this vivid reflection by keeping off the Ait, with a bedy 
not fluid, and that was by rubbing and holding my finger very hard 
againſt the under furface, fo as in many places the Ape A thy tmger did 
touch the Glaſs, without any interjacext air between; then obſerving the 
reflettion, I found,that whereſoever my finger or {kin toucht the ſurtace, 
from that fart there was no refleQtion, but 1n the little furrows ar creaſes 
of my ſkin, where there remain d little ſmall lines of ajr,from them wag 
return'd a very vivid reflection as before. I try'd further, by making the 
ſurface of very pure Quickfilver to- be n__ to the under ſurface 
of this pe/zcid body, and then the retlecion trom that was ſo exceeding- 
ly more vivid than from the air, as the refletion from air was than 
the reflection from the Water z from all which trials I plainly faw, that 
the (ſtrong refleing air was the cauſe of this Pherowenon, 

And this agrees vexy well with the Hypetbeſis of Jight and Pellwcid bo- 
dies which I have mention'd in the deſcription of wfeovy:glaf; for we 
there ſuppoſe Glaſs to be a edz#w,which does leſs rebi{t the pullc of light, 
and conſequently,that moſt of the Raysincident on it enter into jt,and are 
refrafted towards the perpendiculey; whereas the air I ſuppoſe to be a 
body that does more refit it, and conſequently more are 7e-perenſs'@ then 
do enter it; the ſame kind of trials have I made, with Cry/ſiab;ne Glaſs, 
with drops of fluid bodies, and ſeveral other ways,which do all ſeem to 
_—_ very exatly with this Theory. So that from this Principle well eſta- 
bliſh'd, we may deduce ſeverall Coro]laries not unworthy obſervation. 

And the fir{tis, that it plainly appeers by this, that the production of 
the Rainbow is as much to be aſcribed to the refleftion of the conceve 
ſurface of the air, as to the refraGtion of the Globwlar drops : this will be 
evidently manifeſt by theſe Experiments, it you fo/rate that part of a 
Glaſs-ball that 1s to refle& an Zr, as in the Carteſiex Experiment, aboye 

_ mention'd, therefleftions will be abundantly more ſtrong, and the co- 
Jours more vivid : and if that part of the ſurface be touch d with Watet, 
ſcarce affords any ſenſible colour at all, 

Next we learn, that the great reaſop why pellxcid bodies beaten (mall 
are white, is from the multitude of refleGions, not from the particles of 

__the body, but from the coxtiguoxs ſurface of the ajr.. And this jsevident- | 
ly maniteſted, by filling the 1#terſtitia of thoſe powder'd bodies with 
_ Water, whereby their whiteneſs preſently diſappears, From the ſame 
reaſon proceeds the whiteneſs of many kinds of Sands, which inthe 145- 
croſcepe appear to be made up of a multitude of little pe/xcid bodies, 
whole brighteſt reflctions-may by the Aficroſcepe be plainly perceiv'd 
to come from their internal ſurfaces; and much of the whitench of it ma 
En d by the affuſion of fair Water. ro be contiguous to tho 
ACEs. ME 
The whiteneſs alſo of froth, us for the _ part to be aſcribed to the 
2 


refletion 
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reflection of the light from the ſurface of the air within the Bubbles,and 
very little to the reflection from the ſurface of the Water it ſelf: for this 
laſt refle@ion does not return a quarter ſo many Rays, as that which is 
made from the ſurface of the air,asI have certainly found by a multitude 
of Obſervations and Experiments. | 

The whiteneſs of Limren, Paper, $i1k, &c. proceeds much from the 
ſame reaſon, as the Microſcope will eafily diſcover; for the Paper is made 
up of an abundance of pel/ucid bodies, which afford a very plentifull re- 
fletion from within, that ts, from the concave ſurface of the air contigu- 
ous toits component particles ; wherefore by the affuſion of Water,” Oy, 
Tallow, Turpentine,&*c.'all thoſe reflections are made-more faint,and the 
beams of light are ſuffer'd to traject & run through the Paper more freely. 

Hence further we may learn the reaſon of the whiteneſs of many bo- 
dies, and by what means they may be in part made pe//z#cid : As white 
Marble for inſtance, for this body is compoſed of a pellucid body ex- 
ceedingly flaw'd, that is, there are abundance of thin, and very fine 
cracks or chinks amongſt the multitude of particles of the body,that con- 
tain in them ſmall parcels of air,which do fo re-percyſfand drive back the 
penetrating beams, that they cannot enter very deep within that body, 
which the Microſcope does plainly inform us to be made up of a Congerzes 
of pel/ucid particles. And I further found it ſomewhat more evidently by 
ſome attempts I made towards the making tranſparent Marble, for by 
heating the Stone a little, and ſoaking it in Oyl, Turpentine, Oyl of Tur- 

entine,eSc, I found that I was able to ſee much deeper into the body of 
Marble then before; and one trial, which was not with an unctuous fub- 
ſtance,ſfucceeded better than the reſt, of which, whenT have a better op- 
portunity, TI ſhall make further trial. - 

This alſo gives us a probable reaſon of the ſo much admired Phero- 
 mena of the Oculus Mundi, an Oval ſtone, which commonly looks like 
white Alabaſter, but being laid a certain time in Water, it growspel/ucid, 
and tranſparent, and being ſuffer'd to lie again dry. it by degrees loſes 
that tranſparency, and becomes white as before. For the Stone being of 
a hollow ſpongie nature, has in the firſt and laſt of theſe appearances, all 


thoſe pores fill'd with the obtunding and refledting air; whereas: in the - | 


ſecond, all thoſe pores are fill'd with a medizm2 'that has much the ſame 
refraction with the particles of the Stone, and therefore thoſe two being 
contieuous, make,as twere, one continued medium, of which more is ſaid 
inthe 15: Obſervation. —-- TOES. F 11-1 


"There area multitude of other Phenomena;that are produc'd-from this | 


ſame Principle,|which as it has not been taken notice of by any yet that 1 
know, ſoIthink, upon more diligent obſervation, will it not be found the 
leaſt confiderable. But I have here onely time'to hint Hypotheſes, and not 
to proſecute them ſo fully as I could wiſh; many of them having a vaſt 
extent inthe production of a multitude of Phenomena, which have been 
by others,cither not attempted to be explain'd, or cle attributed to ſome 
other cauſe than what have aſſign'd, and perhaps than the right ; and 
' therefore ſhall leave this tothe proſecution of ſuch as have more leiſure : 
onely 
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onely before I leave it, I muſt not pretermit to hint, that by this Prin- 
ciple, multitudes of the Phenomena of the air,as about Miſts, Clouds, Me- 
teors, Haloes,&&c. are moſt plainly and (perhaps) truly explicable; multi- 
tudes alſo of the Pharomena in colour d bodies, as liquors, ec. are de- 
ducible from 1t. _— 
And from this I ſhall proceed to a ſecond confiderable Pheromenorr 
which theſe Diamants exhibit, and that 1s the regularity of their F7gure, 
which isa propriety not leſs general than the former 3 It compriſing with- 
in its extent, all kinds of Jetals, all kinds of Anerals,moſt Precious ſtones, 
all kinds of Sa/ts,multitudes of Earths,and almoſt all kinds of fluid bodzes. 
And this is another propiety, which, though a little ſuperficially taken 
notice'of by ſome, has not, that I know, been ſo much as attempted to 
be explicated by any. ; | ; 
This propriety of bodies,asI think it the moſt worthy, aid next in or- 
der to be confider'd' after the contemplation of the Globular Figure, fo 
have long had a deſire as wel asa determination to have proſecuted it if I 
had had an opportunity,having long ſince propos'd to my ſelf the method 
of my enquiry thercin, it _Y all the allurements that I think any 
enquiry is capable of: For,firſt I take it to proceed from the moſt {imple 
principle that any kind of form can come from, next the Globular, which 
was therefore the firſtI ſet upon, and what I have therein perform'd, I 
leave the Judicious Reader to determine. For as that form proceeded 
from a propiety of tiuid bodies, which I have call'd Corgruity, or Incon- 
gruity; ſol think, had T time and' opportunity, I could make probable, 
that all theſe regular Figures that are ſo aonſpicuoully various and cauri- 
oxs, and do fo adorn and beautifie ſuch multitudes of bodies, as I have 
above hinted,ariſe onely from three or four ſeveral poſitions or poſtures 
of Globular particles,and thoſe the moſt plain,obvious, and neceſtary con- 
junEtions of ſuch —_ particles that are poſſible, ſo that ſuppoſing ſuch 
and fuch plain and obvious cauſes concurring the coagulating particles 
mult neceſlarily compoſe a body of ſuch a determinate regular Figure, 
and no other ; and this with as much neceffity and beintcs as a fluid 
body encompalt with a Heterogemeow fluid muſt be protruded into a 
Sphernle or Globe.” And' this I have ad ocx/urz demonſtated with a com- 
Panyof bullets;and ſome few other very ſimple bodies ; ſo that there was 
not any regular Figure,which I have hitherto met withall, of any of thoſe 
bodies that bave above named, that I could not with the compoſition of 
bullets or globules, ahd one or two other bodies, intitate, even almoſt 


_.... by ſhaking. them together. "And thus for inſtance may we find tharthe 


Globular bullets will of themſelves,if put on an inclining plain.,ſo that they 
may run together, naturally run into a triazgxlar order, compoling all 
the variety of figures that can be imagin'd to be made out of equilateral 
triangles ; and fuch will you find,upon tria};all the furfaces of 4/um to be 
Ccompos'd of: For three bullets lying on a-plain, as cloſe to one another as 


they can compoſe an aquilatero-triargular form, as in A in the 7.Scheme. 
If a'fourth be joyn'd to them on either fide as cloſely asit can, they four 


compoſ- the moſt regular Rhombus conſiſting of two equilateral triangles, 
As 
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2s B. If a fifth be joyn'd to themon either ſide m as cloſe a pofition as it 
can, which is the propriety of the Textxre,it makes a Trapeziume, or four- 
ſided Figure, two of whole angles are 120. and two 60. degrees, as C. 
If a fixth be added, as before, either it makes an equilateral triaxgle.as D, 
ora Rhomboeid, as E, or an ates Figure, as F, which is com- 
pos'd of two primary Rbombes. Ii a leventh be added, it makes either 
an £quiletero-hexagonal Figure, as G, or ſome kind of ſix-lided Fi- 
gre, as H, or I. And though there be never ſo many | x together, 
they may be rang 'd into ſome of theſe lately mentioned Figures, all the 
angles of which will be either 60. degrees, or 120. as the figure K. 
which is an «quiangular hexagonal Figure is compounded of 12. Globules, 
or may be of 25, or 27,07 36, or 42, &c. and by theſe kinds of texture, 
or polition of globular bodies,may you find out all the variety of regular 
ſhapes, into which the ſmooth ſurfaces of Alume are form'd, as upon ex- 
amination any one may eaſily find ; nor does it hold only in ſuperficies,but 
in ſolidity allo.for it's obvious that a fourth Globule laid upon the third in 
this texture, compoſes a regular Tetrahedron, which isa very uſual Figure 
ofthe Cryſtals of Aluze. And (to haſten) there is no one Figure into which 
Alam is obſerv'd to be cryſtallized, but may by this texture of Globules 
be imitated, and by no other. | 

I could inſtance alſo in the Figure of Sea-ſalt,and Sal-gew,that it iscom- 

'd of a texture of Globwles, placed in a cabical form, as L, and that all 
the Figures ofthoſe Salts may be imitated by this texture of Globules,and 
by no other whatſoever. And that the forms of Y:trio/and of Salt-Peter, 
asalſo of Cryſtal,Hore-froit, &c. are compounded of theſe two textures, 
but modulated by certain proprieties: But I have not here time to in- 
fiſt upon, as I have not neither to thew by what means Globules come to 
be thus context, and what thoſe Globxules are, and many other particulars 
requiſite to a full and intelligible explication of this propriety of bodies. 
Nor haveT hitherto found indeed an opportunity ot proſecuting the in- 

uiry fo farr as I deſign'd 3 nor doI know when I may, it requiring abun- 
x mvp time, and a great deal of aſfiſtance to go through with what I 
defign'd : the model of which was this : 

Firſt,to get as exat and full a colleGion as I could, of all the differing 
kinds of Geometrical figur'd bodies, ſome three or four ſeveral budies of 
each kind. _—— FEI 

Secondly, with them to get as exact a Hiſtory as poſlibly I could learn 
of their places of Generation or finding, and to enquire after as many 


—-circumſtances that tended to the 1lluſtrating of this Enquiry, as poflibly © : 
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I could obſerve. Fe | | 
Thirdly, to make as many trials as upon experience I could find re- 
SS Diſlolutions and Coagulations of ſeyeral cryſtallizing Salts for 
e necdfull inſtruction and information in this Enquury.  -- = 
Fourthly, to make ſeveral trials on divers otter bodies as Metals, 
Minerals, and Stones, by diflolying them in ſeveral Mexftranms, and 
cryltalizing them, to ſee what Figures would ariſe from thoſe ſeveral 


" Fifthly, 
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Fitfthly, to make Compoſitions and Coagulations of ſeveral Salts tos 
gether into the ſame maſs, to oblerve of what Figure the product of 
them would be;'and in all, to nute as many circumſtances as I ſhould 
judge conducive to my Enquiry. 

Sixthly, to enquire the cloſenels or rarity. of the texture-of theſe bo- 
dies, by examining their gravity, and their refraction, &+. — 

. Seventhly, to enquire particularly what operations the fire has upon 
ſeveral kinds of Salts, what changes it cauſes in their Figures, Textures, 
or Energies. . = | 

Eighthly, to examine their manner #f diflolution, or ating upon thoſe 
bodies dilloluble in them ; The texture of thoſe bodies before and aftet 
the proceſs. And this for the Hittory. 

Next for the Solution, To have examin'd by what, and how man 
means, ſuch and ſuch Figures, actions and effefts could be produc'd 
poſhbly. | | 

And laltly, from all circumſtances well weigh'd, I ſhould have endea- 


youred to have ſhewn which of them was moſt likely, and (ifthe infor- 


mations by theſe Enquiries would have born it) to have demonſtrated 
which of them-it muſt-be, and was. , 

But to proceed, As I believe it next to the Globular the moſt ſimple 3 
ſo do I, in the-ſecond place, judge it not leſs pleaſant 3 for that which 
makes an Enquiry pleaſant, are, firſt a noble I-vertam that promiſes to 
crown the ſucceſsfull endeavour; and ſuch muſt certainly the knowledge 
of the efficient and concurrent cauſes of all theſe curious Geometrical 
Figures be,which has made the Philoſophers hitherto to conclude nature 
in theſe things to play the Geometrician, according to that ſaying of 
Plato, 'o @:ls yrowlps., Ornext, a great variety of matter ih the Enqui- 
ry; and here we meet with nothing leſs than the Matheraticks of nature; 
having every day a new Figure to contemplate,or a variation of the ſame 
in another body, 


Which do afford us a third wo which will yet more ſweeten the En- 


quiry,and that is,a multitude of information; we are not ſo much to grope | 
| Inthedark, as in moſt other Enquiries, where the Inventum is great ; for 


having ſuch a multitude of inſtances to compare, and ſuch eafic ways of 
generating.or compounding and. of deſtroying the form,as in the Solution 
and Cryſtallization of Salts, we cannot but learn plentifull information to 
proceed by. And this will further appear from the univerſality of the 
Principle which Nature has made uſe of almoſt inall inanimate-bodies. 


- Andtherefore, asthe contetnplation of them all conducesto theknow- 
Tedg of any one; fo from a Scientitical knowledge of any one does follow 


the ſame of all, and every one. 


_ And fourthly, for the uſefulneſs of this knowledge, when acquir'd; 
certainly nohe can doubt, that confiders that it caries us a ſtep for- 


-ward*into the Labirinth of Nature, in the right way towards the end 


we propoſe our ſelves in all Philoſophical Enquiries. So that know- 
iog what is the form of Tnanimate or Mineral bodies, we ſhall be the 
better able to proceed in our next Enquiry after the fortns of Vegeta+ 


tive 


of 
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tive bodies 3 and laſt of all, of Animate ones, that ſeeming to be the 
higheſt ſtep of natural knowledge that the mind of man is capable of. 


MM 


—_ 
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Obſerv. XIV. Of ſeveral kindes of frozen Fig LIES. 


Have very often in a Morning, when there has been a great hoar-froſs, 

with an indifferently magnifying Microſcope, obſery'd the ſmall $tirze. 
or Cryſtalline beard, which then uſually covers the face of moſt bodies 
that lic open to the cold air, and found them to be generally Hexangular 
priſmatical bodies, much like the long Cryſtals of Salt-peter, fave onely 
that the ends of them were differing : for whereas thoſe of Nitre are for 
the moſt part pyramidal, being terminated either in a point or edges; 
-theſe of Froſt were hollow, and the cavity in ſome ſeem d pretty deep, 
and this cavity was the more plainly to be ſeen, becauſe uſually one or 
other of the [1x parglelograrm tides was wanting, or at lealt much ſhorter 
then the reſt. 

But this was onely the Figure of the Bearded hoar-froſt; and as for the 
particles of other kinds of hoar-froſts, they ſeem'd for the moſt part irre- 
gular, or of no certain(Figure. Nay, the parts of thoſe curious branche 
ings, or vortices, that uſually in cold weather tarniſh the. ſurface of 
Glaſs, appear through the Microſcope very rude and untſhapen, as do 
moſt other kinds of —_ Fignres, which to the naked eye ſeem exceed- 
ing neat and curious, fuch as the Figures of Szow, frozen Urine, Hail, 
| ſeveral Frewres frozen in common Water,c, Some Obſervations of each 
of which I ſhall hereunto annex, becauſe it well conſider d and ex- 
ami'nd, they may, perhaps, prove very inſtructive for the finding out of 
what I have endeavquredin the preceding Obſervation to ſhew, tobe 
(next the Globular Figure which 1s caus d by congruity, asT hope I have 
made probable in the ſixth 0bſervation) the moſt I1mple and plain opera- 
tion of Nature, of which, notwithſtanding we are yet 1gnorant. 


[. 
Sexeral Obferuables in the fix-branched Figures form'd onthe ſur- 
face of Urine by freezzng. : | 
- 1 The Figures were all frozen almoſt” even with tlie ſurface of the— 
Urine inthe Velle], but the bigger ſtems were a little prominent above 
that ſurface, and the parts of thoſe ſtems which were neareſt the center 
(a) were biggeſt above the ſurface. FI RINE | 
2 Thave Bird ſeveral kinds of theſe Figures, ſome ſmaller, no big- # 
ger then a Two-pence, others fo bigg, that I have by meaſure found one - 
. of its ſtems ar branches above four foot long ; and of thele, ſame were 


pretty round, having all their branches pretty neer alike 3 other-of them 


were more extended towards one fide, as uſually thoſe very large ones 
| | : were 
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were, which I have obſerv'd in Ditches which have been fall 'of foul 
water. 0255 þ ERETT PDE 
' 3 None of all theſe Figures I have yet taken notice of, had ahh regu- 
lar poſition in reſpect of one another, or of the {ides of the. Vellels; nor 
did I find any of them <qually to exaCtnelſs extended every way from 
the center 4. 

4 Where ever there was a center,the branchings from it, ab, ac, ad, 
ae, e f, ag, WEre never tewer, or more then!ix, which uſually concuar'd, 
or met one another very neer in the ſame point or center, 4 ; though 
oftentimes not exaCcly ; and were enclin'd to each other by an anghke, of 
very neer ſixty degrees, 1 lay, very neer, becaute, though having ten- 
deavoured to meafure them the molt acurately I was able, with the 
largeſt Compaſſes I had, I could not find any ſenſible variation from'that 
meaſure, yet the whole fix-branched Figure ſeeming to compoſe a ſolid 
angle, they muſt neceſlarily be ſomewhat leſs. 

5 The middle lines or ſtems of theſe branches, ab, ac, ad, ae, af,ag, 
ſeem'd ſomewhat whiter, and a little higher then any ot the intermediaze 
branchings of theſe Figures; and the center a, was the molt prominent 
part of the whole Figure, ſeeming the apex of a folid angle or ppramid, 
each ofthe ſix plains beinga little enclin'd below the furface of the Vroe. 

6 The lateral branchings iſſuing out of the great ones, fuch as op, 
w 4, &c. were each of them inclin'd to the great ones, by the lame angle _ 
of about ſixty degrees,as the great ones were one to another, and always 
the bigger branchings were prominent above the leſs, and the lets above 
the leaſt, by proportionate gradatiors. 


7 The lateral branches ſhooting out of the great ones, went all of them 


from the center, and each of them was parallel to that great branch, next 
to'which it lay ; fo that as all the branches on one {tde were parallel to 
one another, ſo were they all of them to the approxvmare great branch, 
as po, qr, as they were parallel to each other.and ſhot from the center, 
ſo were they parallel alſo to the great branch « b. = 
8 Some of the ſtems of the fix branches proceeded ſtraight, and of a 
thickneſs that gradually grew ſharper towards the end, as 4g _- 
© 9 Others ofthe ſtems of thoſe branches grew bigger and knotry to- 
wards the middle, and the branches alſo as well as ſtems, from Cylinders 
grew Into Plates, in a moſt admirable and curious order, ſo exceeding re- 
gular and delicate, as nothing could be more, as is viſible in ab, a7, a d, 
_ac, af, but towardsthe-end of ſome of theſe ſtems, they began agam-ro- 
grow ſmaller and to recover their former branchings, as about k and . 
Io Many of the lateral branches had collateral branches (it I may fo 
call them) as q#» had many ſuch asſt, and moſt of thoſe again jxb- 
collateral, as v w, and theſe again had others leſs, which one may call l- 
Sergoloriiarerat and theſe again others, and they others, &-c. in greater 
Igures. | = —— 
IT Thebranchings of the main Stems joyn'd not together by any re- 
=_ line,nor did one fide of the one lie over the other (ide of the other, 
ut the fmall' collateral and ſubcollateral branches did lie at top of oo 
O another 
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another according to a certain order or method, which I always obſery'd 


to be this. | 
12 That fide of a collateral or NS &c. branch, lay over the 


fide of the approximate (as the feathers in the wing of a Bird) whoſe 


| branchings proceeded parallel to the laſt biggeſt ſtem from which it 


ſprung,and not to the biggeſt ſtem of all, unleſs that were a ſecond ſtem 
backwards. - 

13 This rule that held in the branchings of the Sexangular Figure held 
alſo in the branchings of any other great or ſmall ſtem, though it did 
not proceed from a center. 

14 The exaCtneſs and curioſity of the figuration of theſe branches, 
was 1n every particular ſo tranſcendent, that I judge it almoſt impoſſible 
for humane art to imitate. 

15 Taſting ſeveral cleer pieces of this Ice, TI could not find any Uriz- 
ous taſte inthem, but thoſe few I taſted, ſeem'd as 7»ſqpid as water. 

16 A figuration ſomewhat like this, though indeed in ſome particu- 


lars much more curious, I have ſeveral times obſerv'd in reenlus martis 


ftellatms, but with this difference, that all the ſtems and branchings arc 
bended in a moſt excellent and regular order, whereas in Tce the ſtems 
and branchings are ſtreight, but in all other particulars it agrees with 
this, and ſeems indeed nothing but one of theſe ſtars,or branched Figures 
frozen on Urine, diſtorted, or wreathed a little, with a certain propor- 
tion : Leadalſo that has Arſenick, and ſome other things mixt with it, I. 
have found to have its ſurface, when ſuffer'd to cool, figured ſomewhat 
like the branchings of Vrize, but much ſmaller, 

17 But there is a FYegetable which does exceedingly imitate theſe 
branches, and that is, Fear, where the main ſtem may be obſerv'd to 
ſhoot out branches, and the ſtems of each of theſe lateral branches, ta 
ſend forth colateral, and thoſe ſubcol/ateral, and thoſe latero ſubcollate- 
ral, &c. and ail thoſe much after the ſame order with the branchings, di- 


_ viſions, and ſubdiviſions in the branchings of theſe Figures in frozen 


Urine; (othat it the Figuresof both be well conſider'd, one would gheſs 
that there were not much greater need of a ſemizal principle for the pro- 
duction of Fearz,- then for the production of the branches of UVrine, or 
the Ste//a martis, there ſeeming to be as much formand beauty in the 
one as in the other. 

And indeed, this Plant of Fears, if all particulars be well conſider'd, 


_ will ſeem of as ſimple,” and uncompounded a form as any Vegetable, next 


to Mould or Muſhromes, and would next after the invention of the forms 
of thoſe, delerve to be enquird into; for notwithſtanding ſeveral have 
affirm'd it to have ſeed, and to be propagated thereby ; yet, thoughT 
have made very diligent enquiry after that particular, I cannot find that 
there is any part of it that can-be imagind to be more ſeminal then an- 
other : But this onely here by the by : 
For the freezing Figuresin Urize, I found it requiſite, 

Firſt, that the Superficies be not diſturbed with any wind, or other 

commotion of the air, or the like.” ” 


Secondly, 
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Secondly, that it be not too Jong expoſed, fo as that the whole bulk 
be frozen.for oftentimes,in ſuch caſes, by reaſon of the ſwelking the of ce, 
or from ſome other caule, the curious branched Figures diſappear. 

Thirdly, an artificial freezing with Sow and Self, apply'd tothe gut= 
fide of the containing Veſlel, ſucceeds not well, unleſs there be! a very 
little quantity in the Vellel. | 7 SET 

Fourthly, If you take any cleer and ſmooth Glaſs, and wetting all the 
inſide of it with Urine, you expole it to a very ſharp freezing, you will 
find it cover d with a very regular and curious Figure. = 


I. 
Obſervables in figur d Snow, | 
Schew.8$. 


Expoſing a piecc of black Cloth, or a black Hatt to the falling Sow, >. 

I have often with great pleaſure, obſerv'd ſuch an infinite variety of cu- 

- riouly figur'd Sow, that it would be as impoſſible to draw the Figure 
and ſhape of every one of them, as to imitate exactly the curious and 
Geometrical Mechaniſme of Nature in any one. Some coorle draughts, 
ſuch as the coldneſs of the weather, and the 111 proviſions, I had by me 
for ſuch a purpoſe, would permit me to make, I haye here added inthe 
Second Figure of the Eighth Scheme. 

In all which I obſerv'd, that if they were of any regular Figures, they 
were always branched out with f1x principal branches, all of equal length, 
ſhape and make, from the center, being each of them inclin'd to either of 
the next branches on either ſide of it, by an angle of ſixty degrees. 


Now, asall theſe ſtems were for the moſt part in one flake exaGtly of 
the ſame*'make, ſo were they in ditfering Figures of very differing ones; 
ſo that in a very little time I have obſcrv d above an hundred ſeveral cizes 


and _ of theſe ſtarry flakes. 


The branches alſo out of each ſtem of any one of theſe flakes, were ex- 
attly alike in the ſame flake; ſo that of whatever Figure one of the 
branches were, the other five were ſure to be of the ſame, very exattly, 
that is, if the branchings of the one were {mall PeraVelipipeds or Plates, 
the branchings of the other five were of the ſame; and generally, the 
branchings were very conformable to the rules and method obſery'd be- 
fore, inthe Figures on Urize, that is, the branchings from each ſide of 
the ſtems were parallel to the next ſtem on that fide, and if the ſtems _ 

were plated, the branches alſo were the ſame; if the ſtems were very 
long, the branches alſo were fo, &-c. 

Obſerving ſome of theſe tigur'd flakes with a 2croſcope, I found them 
not to appear ſo curious and exactly figur'd as oge would have imagin'd, 
but like Artificial Figures, the bigger they weft magnify'd, the-more ir- 
regularites appear'd in them; but this irregularity ſeem'd aſcribable to 
the thawing and breaking of the flake by the fall, and not at all to the 
defect of the 7; virtue of Nature, - whoſe curiolity in the formation 
of moſt of thelc;kind of regular Figures,ſuch as thoſe of Salt,Minerals,&c. 

2 appears 
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appears by the help of the Aficroſcope, to be very many degrees ſmaller 
then the moſt acute eye 1s able to perceive withoutit. And though one 
of theſe fix-branched Stars appear'd here below much of the ſhape de- 
feribed it the Third Figxre of the Eighth Scheme ; yet I am very apt to 
think.that could we have a ſight of one of them through a Microſcope as 
they are generated in the Clouds before their Figures are vitiated by 
external accidents,they would exhibit abundance of curioſity and neat- 
neſs there alſo, though never ſo much magnity'd : For fince I have ob- 
ſerv'd the Figures of Salts and Minerals to be ſome of them fo exceeding 

ſmall, that I have ſcarcely been able to perceive them with the X4:croſcope, 
and yet have they been regular, and fince (as far as I have yet examin'd 
it) there ſeems to be but one and the ſame cauſe that produces both theſe 
effects, I think it not irrational to ſuppoſe that theſe pretty figur'd Stars 
of Snow, when at firſt generated might be alſo very regular and exact. 


II. 
Several kinds of Figures in Water frozen. 


Putting fair Water into a large capacious Veſicl of Glaſs, and expoſing 
it tothe cold; T obſerv'd after a little time, ſeveral broad, flat, and thin 
lamine, or plates of Tce, croſſing the bulk of the water and one another 
very irregularly, onely moſt of them ſecm'd to turn one of their edges to- 
wards that fide of the Glaſs which was next it, and ſcem'd to grow, as 
Twere from the inſide of the Veſſel inwards towards the middle, almoſt 


like ſo many blades of Ferz. Having taken ſeveral of theſe plates out of * | I 
- water on the blade of a Knife, I obſerv'd them figur'd much after the 


manner of Herring bones, or Fern blades, that is, there was one bigger 
ſtem in the middle like the back-bone, and out of it; on either fide, were 
a multitude of ſmall ftxrie, or icicles, like the ſmaller bones,or the ſmaller 
branches in Fern, each of theſe branches on the one fide, were parallel to 
all the reſt on the ſame fide, and all of them ſeem'd to make an angle 
with the ſtem,towards the top, of ſixty degrees, and towards the bot- 
tom or root of this ſtem, of 120. See the fourth Fiexre of the 8. Plate. 

I obſerv'd likewiſe ſeveral very pretty varieties of Figures in Water, 
frozen on the top of a broad flat Marble-ſtone, expos'd tothe cold with 
a little Water on it, ſome like feathers, ſome of other ſhapes, many of 


—them- were-very-much-of the ſhape. expreſt..in.the_fifth Figure of the 


8. Scheme, which is extremely differing from any of the other Figures. 
[ obſerv'd likewile, that the ſhootings of 7ce on the top of Water, be- 
ginning to freez, were in ſtreight priſmatical bodies much like thoſe of 


roch-peter, that they croſt each other uſually without any kind of order 1 


or rule, that they were always a little WENT then the ſurface of the Wa- 
ter that lay between them; that by degrees thoſe interjacent ſpaces 


would be fill'd with Ze alſo, which ufually would be as high as the fur- 
face of the reſt. 


In flakes of Ice that had been frozen on the top of Water to any con- *- z 
| (iderable | 
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fiderable thickneſs, I obſerv'd that both the upper and the under fides 
of it were curjouſly quill'd, furrow'd, or grain'd, as it were, which when 
the Sun ſhone on the Plate, was exceeding eatily to be percerv'd to be 
much aftey the ſhape of the lines m the 6. Frigere of the 8. 8chemes, that is, 
they confilted of ſeveral ſtreight ends of parallel Plates, which were of 
divers lengths and angles to one another without any certain order. 

The cauſe of all which regular Figures (and of hundreds of others; 
namely of Salts, Minerals, Metals, &c. which I could have here wferted, 
would it not have been too long) feems to be deductible trom the ſame 
Principles,which I have (in the 13. 08fervatior ) hinted only, having not 

et had time to compleat a Theory of them. Burt indeed (which I there 
2)fo hinted) I judge it the ſecond ſtep by which the Pyramid of natu- 
ral knowledge (which is the knowledge of the form ot bodies) is to 
be aſcended: And whoſoever will climb it, muft be well furnith'd 
with that which the Noble Yerwlam calls Scalaw Intelled is ; he mult 
have ſcaling Ladders, otherwiſe the ſteps are fo large and high, there 
will be no getting up them, and conſequently little hopes of attaining 
any higher (tation, ſuch as to the knowledge ot the molt {imple p;inciple 
of Vegetation manifeſted in Mould and Mufhromes, which, as t cjſe- 
where endeavoured to ſhew, ſeems to be the third ſtep; for it ſeerns ro 
me, that-the- Intellect of-man1s like his body, deſtitute of wings, and 
cannot move from a lower to a higher and more fublime ſtation.of know- 
ledg,otherwiſe then ſtep by ſtep,nay even there where the way is prepar'd 
and already made = ; as in the Flewerts of Geometry, or the like, 
where it is fain to climb a whole ſerzes of Propolitions by degrees, before 
it attains the knowledge of one Prob/exe. But if the aſcent be high, dif- 
ficult and above its reach, it muſt have recourſe to a nownur organum, 
ſome new engine and contrivance, fome new kind of Algebra, or Analy- 
tick Art before it can ſurmount it. 
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Obſerv. XV, Of Kettering-ſtone, and of the pores of Inani- 
mate bodtes, = 


DM Stone which is brought from Kettering in Northampton-ſhire,and Schem. 9, 
| digg'dout of a Quarry, as I am inform'd, has a grain altogether .*s * 
admirable, nor have Fever feen-or heard of any other ſtone that has the | 
like. It is made up of an innumerable company of ſmall bodies, not all 

of the ſame cize orſhape, but for the moſt part, not much differing from 

a Globular form, nor exceed they one another in Diameter above three 

or four times; they appear to the eye, like the Cobb or Ovary of a Her- 

rizg, or ſome naller fiſbes, but for the moſt part, the particles ſeem 
ſomewhat leſs, and not ſo uniform; but their variation nk a perfect 
globular ball.ſcemsto be only by the preſſure of the contiguous bals which 

have a little depreſt and protruded thoſe toucht ſides inward, and forc'd 


the 


D 
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the other ſides as much outwards beyond the limits of a Globe z juſt as 
it would happen,if a heap of exactly round Balls of foft Clay were heap d 
upon one another; or, as I have often ſeena heap of {mall Globules of 
Suicksilver, reduc'd to that form by rubbing it much in a glaz'd Veſſel, 
with ſome {limy or {luggiſh liquor, ſuch as Spittle, when though the to 

of the upper Globules be very neer ſpherical, yet thoſe that are —_ 
upon by others, exactly imitate the forms of theſe lately mention'd 

atns. 

Where theſe grains touch each other, they are fo firmly united or 
ſettled together, that they ſeldom part without breaking a hole in one 
or th'other of them, ſuch as a, a, a, b,c, c, &c. Some of which fractions, 
as 4, 4, 4, 4, Where the touch has been but light, break no more then 
the outward cruſt, or firſt ſhell of the ſtone, which 1s of a white colour, 
a little daſh'd with a browniſh Yellow.,and is very thm,like the ſhell of an 
Egg : andI have ſeen ſome of thoſe grains perfectly reſemble ſome kind 
offs s.both in colour and ſhape : But where the union of the cortiguons 
granules has been more firm, there the divultion has made a greater 
Chaſm, as at 6, 6,6, in ſo much that I have obſerv'd ſome of them quite 
broken in two, as at c, c, c, which has diſcovered to me a further reſem- 
blance they have to Eggs.they having an appearance ofa white and yelk, 
by two differing ſubſtances that envelope and encompaſs each other. 

That which we may call the white was pretty whitiſh neer the yelk, 
but more duſkie towards the ſhell ; ſome of therh I could plainly per- 
ecive to be ſhot or radiated like a Pyrztes or Jie Fome ; the yelk in ſome 
I faw hollow, in others filld with a dutkie brown and porous ſub- 
ſtance like a kind of pith. 

The ſmall pores, or izterſtitia e e e e betwixt the Globules, I plainly 
ſaw.,and found by other trials to be every way pervious to air and water, 

_ forTIcould blow through a piece of this " Ga of a conſiderable. thickneſs, 
as eaſily asT have blown through a Cane, which minded me of the pores 
which Des Cartes allow his materia ſubtilis between the ethereal globules. 

The object, through the Microſcope, appears like a Congeries or heap 
of Pibbles, ſuch as I have often ſeen caſt up on the ſhore, by tha work- 
Ing of the Sea after a great ſtorm, or like (in ſhape, though not colour) 
A pany of ſmall Globules of Quickſilver, look'd on with a Mictoſcope, 
when reduc'd into that form by the way lately mentioned. And per- 
haps, this laſt may give ſome hint at the manner of the formation of the 

_ former : For ſuppoſing ſome Lapideſcent ſubſtance to be generated, or 
- ſome way brought (either by ſome commixture-of bodies-in-the Sea-it ---- 
ſelf, or protruded in, perhaps, out of ſome ſubterraneons-caverns) to the 
bottom of the Sea,and there remaining in the form of a liquor like Quick- 
filver, heterogencoxs to the ambient Salize fluid, it may by the working 
and tumblings of the Sea to and fro be jumbled and comminuted into 
ſuch Globules as may afterwards be hardned into Flints, the lying of 
which one upon another, when in the Sea, being not very hard, by rea- 
ſon of the weight of the incompaſling fluid, may cauſe the undermoſt to 
be a little,though not much, varied from a globular Figure. But this only 
by the by. ET LENS After 


MicRoOGRAPHIA, 


After what manner this Kettering-ſtore ſhould be generated I cannot 
learn, having never been there to view the place, and obſerve the cir- 
cumſtances z but it ſeems to me from the ſtructure of it to be generated 
from ſome ſubſtance once more fluid, and afterwards by degrees growing 
harder, almoſt after the ſame manner as I ſuppoſed the generation of 
Flints to be made. 

But whatever were the cauſe of its curious texture, we may learn this 
information from it; that even 1n thoſe things which we account vile, 
rude.,and coorſe, Nature has not been wanting to ſhew abundance of cu- 
riofity and excellent Mechaniſme. 

We may here find a Stone by help of a Aicroſcope, to be made up of 
abundance of {mall Balls, which do but juſt touch each other, and yet 
there being ſo many contacts,they make a firm hard maſs, or a Stone much 
harder then Free-ſtone. 

Next, though we can by a Microſcope diſcern ſo curious a ſhape in the 
particles, yet to the naked eye there ſcarce appears any ſuch thing”; 
which may afford us a good argument to think, that even in thoſe bodies 
alſo, whoſe texture we are not able to diſcern, though help'd with Micro- 

ſcopes, there may be yet latent {o curious a ochematiine that it may abun- 
dantly fatisfie the curious ſearcher, who ſhall be 
way to diſcover it. 

Next, we here find a Stone, though to the naked eye a very cloſe one, 
yet every way perforated with innumerable pores, which are nothing elſe 
but the 7zterſtitia,between thoſe multitudes of minute globular particles, 
that compoſe the bulk it ſelf; and theſe pores are not only diſcover'd by 
the Microſcope, but by this contrivance. 

I took a pretty large piece of this ſtone, and covering it all over with 
cement, ſave only at two oppolite parts, I tound my ſelf able, by blowin 
in at one end that was left open, to blow my ſpittle, with which I had wet 

the other end, into abundance of bubbles, which argued theſe pores to 
be open and pervious et the whole ſtone, which affords usa very 
retty inſtance of the porouſneſs of ſome ſeemingly cloſe bodies,of which 
kind 1 ſhall anon have occaſion to ſubjoyn many more, tending to prove 
the ſame thing. | 
_'T muſt not here omit to take notice, that in this body there is not a 
vegetative faculty that ſhould ſo contrive this ſtrufture tor any peculiar 
uſe of Vegetation or growth, whereas in the other inſtances of vegetable 
porous bodies, there isan anima, or forma informans, that does contrive 
_alt the Structures and Aechariſmes of the conſtituting body, to make 
--them ſubſervient-and uſefull ro-the great Work or Function they are to 
rform. And fo I gheſs the pores in Wood, and other acinar hob in 
nes,aud other Animal ſubſtances,to be as ſo many channels, provided by 
.the Great and Alwiſe Creator, for the conveyance of appropriated juyces 
to particular parts. And therefore,that this may tend, or be pervious all 
towards one part,and may have impediments.as valves or the likezto 
other; bur in this body we have very little reaſon to ſuſpett there ſhould 
be any ſuch deſign, for it is equally pervious every way, not onely for- 


ward, 


o happy as to find ſome 
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ward, but backwards,and {ide-ways, and ſeems indeed muchrather to be 
Ho eows or {1milar to thoſe pores, which we may with great proba- 
bility believe to be the channels of pe%ucid bodies, not diredted, or more 
open any one. way, then any other, b-ing equally pervious every way. 
And, according as theſe pores are more or greater in reſpet of the i- 
terſtitial bodies, the more tranſparent are the ſo conſtituted concretes ; 
and the ſmaller thofe pores are, the weaker is the Impulſe of light com- 
municated through them, though the more quick be the progrels. 

Upon this Occaſion, I hope it will not-be altogether unſeafonable, if I 
propound my conjeCtures and Hypotheſis about the medium and con- 


veyance of * 

[ ſuppoſe then, that the greateſt part of the 7nterſtitia of the world, 
that lies between the bodies of the Sun and Starrs, and the Planets, and 
the Earth, to be an exceeding fluid body, very apt and ready to be 
mov d,and to communicate the motion of any one part to any other part, 
though never ſo far diſtant : Nor do I much concern my ſelf, to deter- 
mine what the Figure of the particles of this exceedingly ſubtile fluid 
medium muſt be 3 nor whether it have any interſtitiated pores or vacui- 
ties,it being ſufficient to ſolve all the Pheromena to Gnook it an exceed- 
ingly tiuid, or the moſt fluid body in the world, and as yet impoſiible to 
determine the other difficulties. 

That being fo exceeding fluid a body, it cafily gives paſſage to all other 
bodies to move to and fron it. 

That it neither receives from any of its parts, or from other bodies; 
nor communicates to any of its parts, or to any other body, any impulle, 
or motion in a direCt line, thats not of a determinate quickneſs. And 
that when the motion is of ſuch determinate ſwiftneſs, it both receives, 
and communicates,or propagates an impulſe or motion to any imaginable 
diſtance in ſtreight lines, with an unimaginable celerity and vigour. 

That all kind of ſolid bodies conſiſt of pretty maſhie particles in re- 
ſped of the particles of this fluid wedinrr, which in many places do fo 
touch each other.that none of this fluid medixm: 1nterpolſes much after the 
ſame mannner (to uſe a groſs fimilitude) asa heap of great ſtones compaſs 
one great congeries or maſs in the midit of the water: 

That all fluid bodies which we may call ta7gible, are nothing but ſome 
| _ ſubtile parts of thoſe particles, that ſerve to conſtiture all tazgible 

ics. 
—That-the-water;-and-ſuch-other-fluid bodies, are nothing but a 
corgeries of particles agitated or made fluid by it in the fame manner-as—- 
the particles of Salt are agitated or made tluid by a parcel of water, in 
which they are diſſolv'd, and ſubfiding to the bottom of 16; conſtitute a 
fluid body, much more maſſie and denſe, and leſs fluid then the pure 


water it ſelf, 


That the air on the other fide isa certain company of particles of quite 
another kind, that is, ſuch as are very much ſmaller, and more ealiely 
moveable by the motion of this fluid medixm; much like thoſe very ſub- 


tile parts of Cochenel,and other very deep tinging bodies, where by _ 
ma 
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{mall parcel of matter is able to tinge and difjuſe it (elf overa very great 
quantity of the fluid difſolvent 3 or ſomewhar after, that manner, as 
moak; and ſuch like minute bodies, or ſteams, are obſery'd to tinge a 
very great quantity of airz onely this Jaſt ſimilitude is deficient in one 
propriety, and that is a perpetuity or continuance in that ſtate of com- 
mixture with the air, but the tormer does more neerly approach to the 
nature and manner of the air's being ditlolv'd by this fluid or AMther; 
And this Similitude will turther hold in theſe proprieties; that as thoſe 
tintures may be increaſed by certain bodies,{o may they be precipitated 
by others; as | ſhall afterwardsſhew it to be very probable, that the like 
accidents happen even to the Air it felt. 

Further, as theſe ſolutions and tinftures do alter the nature of theſe 
fluid bodies.as to their aptneſs to propagate a motion or impulſe through 
them, even ſo does the particles of the Air, Water, and other fluid bo- 
dies, and of Glaſs, Cryſtal, &c. which are commixt with this bulk of the 
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AMther, alter the motion ot the propagated pullſe of light z that is, where _ 


theſe more bulkie particles are more plentitull, and conſequently a lefjet 
quantity of the #ther between them to be mov'd,there the motion muſt 
neceſarily be the fwifter,though not ſo robuſt, which will produce thoſe 
effe&s, which I have (I hope) with ſome probability, Es tO it in 
the digreſlich about Colours, at the end of the Obſervations on Myfe 
rovy-glafs. . 3:45 

Now, that other Stones, and thoſe which have the cloſeſt and hardeſt 
textures, and ſeem (as far as we are able to difcover with” otr eyes; 
though help'd with the beſt Aicroſcopes) treeſt from pores, 'are yet not- 
withſtanding replemih'd with them ; an Inſtance or two will, I ſuppoſe, 
make more probable. | ; 
._ A very ſolid and tmflaw'd piece of cleer white Matble, if it be well 
poliſh'd and glaz'd, has ſo curioutly fmooth a ſurface, that the beſt arid 
moſt poluh'd ſurface of any wrought-glafs, ſeems not to the faked eye, 
nor through a Microſcope, to be thore ſthooth, atid lefs porons: Ant yet; 
that chis hard cloſe body t replenifh'd with abundance of pores, 1 think 
theſe following Experiments will ſufficiently prove. ny 

The firſt is, That if you take ſuch a piece, and fot a pretty while boy! 
& in Torpentine atid Oyt of Tirperitine, you ſhall find that the ſtone will 
be all imbu'd with it; ahd whereas before it look'd more white, but tore 
Opacous, - now it will look more greaſie,; but be much more tranſparent, 
—andif you Tet-irlie bur a fitrfe while andthen break off apart oft, you 
ſhall find the undtabus body to have penetrated it tb ſach a detertainate 
depth every way within the ſurface. This may be yet cafier try'd; with 4 
piece of the ſame 24arble, a little waxm'd in the fire,and then a lirrfe Pirch 


_ or Tarr melted onthe top of it ; ff theſe black bodies, by theif Inſinu-. 


ating themſelves into the inviſible potes of the ſtone. ting it with ſo black 
a hue, that there can be; ho == of the ==; Merion, 
thar it abounds with fmafl imperceprible pores. | 

' Now, thatother bodes will alfo fink into the pores of Mavble, befides 
#nduors, 1 have tryd, and found, that a very Blue tincture _ To, 
4 Þ irit 
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ſpirit of Urine would very readily and eaſily ſink into it, as would alſo 


ſeveral tinftures drawn with ſpirit of Wine. 

Nor is Marble the only ſeemingly cloſe ſtone,which by: other kinds of 
Experiments may be found porous; for I have by this kind of Experi- 
ment on divers other ſtones found much the ſame effect, and in ſome, in- 
deed much more notable. Other ſtones I have found fo porous, that with 
the Microſcope T could perceive ſeveral ſmall winding holes, much like 
Worm-holes,asI have noted in ſome kind of Purbeck:ſtore, by looking on 
the ſurface of a piece newly flaw'd off; forif otherwiſe, the ſurface has 
been long expos'd to the Air, or has been ſcraped with any tool, thoſe 
ſmall caverns are fill'd with duſt,and diſappear. 

And to confirm this Conje@ure, yet further,] ſhall here 1nſert an excel- 
lent account; given into the Royal Society by that Eminently Learned Phy- 
fician, Doctor Goddard, of an Experiment, not leſs in{tructivefthen curi- 
ous and accurate, made by bimf: If on a very hard and ſcemingly Cloſe 
ſtone call'd Ocnlus Mundi, as I find it preſery'd in the Records of that 


Honourable Society. 


A ſmall tone of the kind, call'd by ſome Authours, Oculus 
Mund:, being dry and cloudy, weighd 5 = Grains. : 

The ſame put under water for a night, and ſomewhat more, 
became tranſparent, and the Laperlictes being. wiped dry, 
weighed 6 + Grains. 

The difference between theſe two weights, o © of a Grain. 

The ſame Stone kept out of water one Day and becoming 
cloudy again weighed, 52 Graines. 

Which was more then the firſt weight, 0 of a Grain. 

The ſame being kept two Days longer weighed, 5.= Graines. 

Which was leſs then at firſt, 02 of a Gratn. 

Being kept dry Forney longer | it did not grow. ſenſibly 
lighter, 

Being put ack water for a night and becoming again tranſ- 
parent and wiped dry, the' weight was, 64+ - Grains, 'the ſame 
with the firſt after putting in RH: and more then. the laſt 
weight after keeping of it dry,®= of a Grain. 

Another Stone of the ſame kind being variegated. th milky 
white and gray like ſome ſorts of Agates, while it lay under water, 
was alwales WTI with little Bubbles, ſuch as appear” in 

water 
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water a little before boyling , next che fides of the Veſſel. 

There were alſo ſome the like Bubbles on the Surface of the 
water juſt over it,as if cither ſome exhalations came out of it, 
or thar it did excite ſome fermencarion in che parts of the warer 
contiguousto It, | 

There was little ſenfible difference in the tranſparency of this 
Stone,before the putting under water, and after ; To be ſure the 
milky-white parts continuedas before, but more difference in 
weight then in the former. For whereas before. the putting 
into the water the weight was 18 Graines. After it had lyen 
in about four and twenty hours the weight was 202. Gratnes, ſo 
the difference was, 1%, Graines, | 

The fame Stone was infuſed in the water fcalding hot, and ſo 
continued for a while after it was cold; but gotno more weight 
chen upon infufing in the cold, neither was thiere any ſenfible 
Difference in the weight both cimes, | 


In which Experiment,there are three Obſervables,that ſeem very mani- 
feſtly to prove the porouſneſs of theſe ras. clole bodies: the firſt 
13 their acquiring a tranſparency, and loſing their whitenefs after ſteeping 
in water, which will feem the more ſtrongly to argue ir, if what T have 
already faid about the making tranſparent, or claritying of ſome bodies, 
as the white powder of beaten Glaſs, and the froth of ſome glutinous 
tranſparent liquor be wel] confider'd 4 for thereby it will feem rational 
eo think that this ern ariſes from the inſinuation of the water 
(which has much the ſame refraCtion with ſuch ſtony particles, as may be 
diſcoverd by Sand view'd with a Microſcope)into thoſe pores which were 
formerly repleat with air (that has a very differing refraQion, and con- 
ſequently is very refleftive) which ſeems to be confirm'd by the ſecond 
Obſervable, namely, theincreaſe of weight after ſteeping, and decreaſe 
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upon drying, And thirdly,ſeem'd yet more ſenlibly-confirm'dbythemul--- 


titude of bubbles in the laſt Experiment. 

We find alſo moſt Acid Salts very readily to diſſolve and ſeparate the 
parts of this body one from another ; which is yet a further Argurtientto 
confirm the uſneſs of bodies, and will ſerve as ſuch, to ſhew that 
evenGlats alſo has an abundance of pores in ir,frice there are ſeveral li- 
quors, that with long ſtaying ina Glaſs; will ſo Coryode and eat into it, as 
at laſt, to'tmake it pervious to the liquor it contain'd, of which I have 
ſcen very many Inſtances. | | 


Since the we find by other proofs, that many of thoſe bodies 
| Þ 2 which 
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which we think the moſt ſolid ones, and appear fo to our ſight, have not- 
withſtanding abundance of thoſe grofſer kind of pores, which will ad- 
mit ſeveral kinds of liquors into them, why ſhould we not believe that 
Glaſs, and all other tranſparent bodies abound with them, fimce we have 
many other arguments, beſides the propagation of light, which ſeemto 
argue for it ? = 

And whereas it may be objected, that the propagation of light is no 
argument that there are thoſe atomical pores in glaſs, ſince there are Hy- 
potheſes plauſible enough to ſolve thole Phenomena, by ſuppoling the 
pulſe onely to be communicated throngh the tranſparent body. 

To this I anſwer, that that Hypotheſes which the induſtrious Moreanws 
has publiſh'd about the flower motion of the end of a Ray in a denſer 
medium;then in a more rare and thin,ſeems altogether unſufficient to ſolve 
abundance of Phenomena, of which this is not the leaſt confiderable.that 
it is impoſiible from that ſuppoſition, that any colours ſhould be gene- 
rated from the refraGtion of the Rays ; for {ince by that Hrnethel, the 
undulating pulſe is always carried perpendicular, or at right angles with 
the Ray- or Line'of direCtion, it follows, that the ſtroke of- the pulſe of 

— light; after it has been once qr twice refraCcted (through a Priſme,for ex- 
ample) muſt affeCt the eye with the ſame kind of ſtroke as if it had not 
been refracted at all. Nor will it be enough tor a Defendant of that Hy- 
potheſis, to ſay, that perhaps it is becauſe the refractions have made the 
Rays more weak, for 1f ſo, then two refraCtions in the two parallel fides 
of a ®#adrangular Priſme would produce colours, but we have no fuch 
Phenomena produc'd. | 

There are ſeveral Arguments that I could bring to evince that there 
are in all tranſparent bodies ſuch atomical pores. And that there is ſuch 
a fluid body as I am arguing for, which is the edium, or Inſtrument, by 
which the pulſe of Light 1s _—_ from the hcid body to the en- 
lightn'd. But that it being a digreſſion from the Obſervations I was re- 
cording, about the Pores of Kettering Stone, it would be too much ſuch, 


if I ſhould protract it too long; and therefore I ſhall proceed to the 
next Obſervation. 


— 1 
* 


—__l 


Obſerv, X VI. Of Charcoal, or burnt Vegetables. 


Harcoal,or a Vegetable burnt black,affords an objeCt'no leſs pleaſant 
A_;than inſtructive ; for if youtake a ſmall, round Charcoal;and break 
it ſhort with your fingers, you may perceive it to break with a very 
ſmooth and {leck Fs almoſt like the ſurface of black ſealing Wax 3 
this ſurface, if it be look'd on with an ordinary Aficroſcope; does manifeſt 
abundance of thoſe pores which are alfo viſible to the eye in many kinds 
of Wood, rang d round the pith, both a in kind of circular order, and a 
radiant one. Of theſe there are a multitude in the ſubſtance of the Coal, 
every where almoſt perforating and drilling it from end to end; by 
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means of which, be the Coal never fo long, you may eaſily blow through 
it ; and this you may preſently find, by wetting one end of it with Spittle, 
and blowing at the other. a 

But this 1s not all, for beſides thoſe many great and conſpicuous 1irre- 
gular ſpots or pores, if a better Aficroſcope be made ule of, there will ap- 
pear an infinite company of exceedingly ſmall, and very regular pores, 
ſo thick and fo orderly ſet, and ſo cloſe to one another, that they leave 
very little room or ſpace between them to be fill'd with a folid body, for 
the apparent -7»terſtita, or ſeparating ſides of theſe pores ſeem ſo thinin 
ſome places, that the texture of a Honey-comb cannot be more porous. 
Though this be not every where fo, the intercurrent partitions in 
ſome places being -very much thicker in proportion to the holes. | 

Moſt of theſe {mall pores ſeem'd to be pretty round, and were rang'd 
in rows that adi from the pith to the bark; they all of them 
ſeem'd to be continued open pores, running the whole length of the 
Stick 3 and that they were all perforated, I try d by breaking off a very 
thin {liver of the Coal croſs-ways, and then with my AMicroſcope,diligent- 
ly ſurveying them againſt the light, tor by that means I was able to ſee 
quite through them. 

Theſe pores were ſo exceeding ſmall and thick,that ina line of them, 
;s part of an Inch long, I found by numbring them no leſs then 150. 
ſmall pores ; and therefore in a line of them an Inch long, muſt be no leſs 
then 2700. pores, and in a circular area of an Inch diameter, muſt be 
about 5725350. of the like pores; fo that a Stick of an Inch Diameter, 
may containe no leſs then ſeven hundred and twenty five thonſand, be- 
ſides 5. Millions of pores,which would, I doubt not, ſeem even incredible, 
were not every one left to believe his own eyes. Nay, having fince ex- 
amin'd Cocws, black, and green Ebony, Lignum Vite, &c. I found, that all 
theſe Woods have their pores, abundantly ſmaller then thoſe of ſoft light 
Wood; in ſo much, that thoſe of Gxajacym lcem'd not above ancighth 
part of the bigneſs of the pores of Beech, but then the Interſtitia were 
thicker ; ſo prodigioutly curious are the contrivances, pipes, or ſhuces by 
which the Snccus mutritizs, or Juyce of a Vegetable is convey'd from 
place to place. 

This Obſervation ſeems to afford us the true reaſon of ſeveral Phe- 
20mena of Coals ; as | —— 

Firſt, why they look black; and for this we need go no further then 
the gcheme, tor certainly, a body that has ſo many pores in it as this is diſ- 
cover to have, from each of which no light isrefletted, mult neceſlarily 
look black, eſpecially, when the pores are ſomewhat bigger in proportt- 
on to the intervals then they are cut in the Scheme, black being nothing 
elſe but a privation of Light, or a want of reflection; and = Eg 
this refleQting quality is deficient, there does that part look black, whe- 
therit be from a porouſneſs of the body, asin CEE in adeadning 
and dulling quality, fuch as I have obſerv'd in the Scoria of Lead, Tin, 
Silver, Copper, &*c. _ : 

Next, we may alſo as plainly fee the reaſon of its ſhining quality, __ 

| that 
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that is from the even breaking off of the ſtick, the ſolid i9terſtitia 
having a regular termination or ſurface, and having a pretty ſtrong re- 
fletting nh = the many ſmall reflections become united to the raked 
eye, and make a very pretty ſhining ſurface. 14.2 

Thirdly.the reaſon of its hardneſs and brittleneſs ſeems cvidem,forfince 
all the watery or liquid ſubſtance that moittn'd and roughn'd thoſe 7ater- - 

fiitia of the more ſolid parts, are evaporated and remov'd, that which 
is left hehind becomes of the nature almoſt of a ſtone, which will not at 
all, or very little,bend without a divalfor or ſolution of its continuity, 

Ir is not my defign at preſenit, to examine the uſe and Mechamiſme of 
theſe parts of Wood, that being more proper to another Enquiry 4 but 
rather to hint, that from this Experiment we may learn, 

Firſt, what is the cauſe of the blackneſs of many burnt bodies, which 
we thay find to be nothing elſe but this z that the heat of che hre agi- 
cating atd rarifying the wateriſh, tranſparent, and volatile water that is 
contain 'd in them,by the continuation of that action,does fo totally expel 
and drive away all that which before fill d the pores, and was diſpers'd 
alſo through the ſolid maſs of it, and thereby caus'd an univerſal kind of 
tranſparency, that it not onely leaves all the pores empty, but all the D4- 
terftstia allo ſo dry and gpacomr, and perhaps allo yet further perforated, 
that that light onely is reflected back which falls upon the very outward 
edges of the pores, all they that enter into the pores of the' body, never 
retutning, but being loſt in it. 

Now. that the Charring or coaling of a body is nothing elſe, may be 
eafily believ'd by one that ſhall confider the means of its production, 
which may be done after this, or any ſuch manner. The body to be 
charrd or coal'd, may be put into a Cracible,Pot,or any other Veſſel thar 
will endure to be made red-hot in the Fire without breaking, and then 
cover'd over with Sand, fo as no part of it be ſuffer'd to be oper! tothe 
Air, then ſet into a good Fire, and there kept till the Sand has continu'd 
red hot for a quarter, half, an hour or two, or more, according to the 

| nature and bigneſs ofthe body to be coal'd or charr'd, then taking it out 
of the Fiz toning it ſtand till it be quite cold,the body may be taken 
out of the Sand well charr'd and cleans'd of its wateriſh partsz but inthe 
taking of it out, care muſt be had that the Sand be very neer cold, for 
elſe, when it comes into the free air, it will take fire, and readily burn 
away. ; 

— -- This may be-done alſoin-any-cloſe Veſkel of Glab, as a Rezore, or the . 
hke,and the fevcral fluid ſubſtances that come over may be reveiv'd in 
a fat Recipient, which will yet further countenance this Hypotheſſs : And 
their manner of charring Wood in great quantity comes much to the ſame 

. thing, nathely, an application of a great heat tothe body, and provering 
& from the free acceſs of the devouring ait 4 this may be eaſily learn' 
from the Hiſtory of Charrmg of Coal, moſt excellently defcrib'd and 
publiſh'd by that moſt accompliſh'd Gentleman, Mr. John Evelin, in the 
100, 101, 103, pages of his Sylva, to which I ſhall therefore refer the cu« 
rious Reader that defires a fall wformarioan of it. 
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Next, we may learn what part of the Wood it is that is the rom#buſtible 

" matter; for ſince we ſhall find that none, or very little of thoſe fluid ſub 
ſtances that are driven over into the Receiver are combuſtible, and that 
moſt of that which is left behind is ſo, it follows, that the ſolid interſtitia 
of the Wood are the combuſtible matter. Further, the reaſon why un- 
charr'd Wood burns with a greater flame then that which is charr'd, is as 
evident, becauſe thoſe waterith or volatil parts ay a. out of the fired 
Wood, every way, not onely ſhatter and open the body, the better for 
the fire to enter, but ifjuing our in vapours or wind, they become like 
ſo many little ev/ipiles, or Bellows, whereby they blow and agitate the 
fir d'part, and conduce to the more ſpeedy and violent conſumption or 
diflolutton of the body. | ES 

Thirdly, from the Experiment of charring of Coals (whereby we ſee 
that notwithſtanding the great heat, and the duration of it, the ſolid 
parts of the Wood remain, whileſt they are preſcrv d from the free acceſs 
of the air undifhipated) we may learn.that which has not,that I know of, 
been publiſh'd or hinted, nay, not ſo much as thought of, by any; and 
that in ſhort 1s this. | 

Firſt, that the Air in which we live, move, and breath, and which en- 
compafles very many, and cherithes moſt bodies it encompaſles, that this 
Air is the menſiranm,oruniverſal ditlolvent of all Sulphureows bodies. 

Secondly, that this ation it pertorms not, till the body be firſt fuffi- 
ciently heated, as we find requiſite allo to the diſſolution of many other 
bodies by ſeveral other menſtrunms. 

Thirdly, that this aJion of diflolution, produces or generates a very 
great heat,and that which we call Fire 3 and this is common alſo to man 
diffolutions of other bodies, made by mernſtrunms. of which I could give 
multitudes of Inſtances. | | (i Enron 

Fourthly, that this a@ion is pertorm'd with ſo great a violence, and 
does ſo minutely act, and rapidly agitate the ſmalleſt parts of the coxe- 
buftible matter, that it produces in the diaphanows medinm of the Air, tho 
action or pulſe of light,which what it is, I have elſ{e-where already ſhewn. 

Fifthly,that the diſſolution of fulphureous bodies is made by a ſubſtance 
inherent, and mixt with the Air, that is like; if not the very ſame, with 
that which is fixt in Salt-peter, which by multitudes of Experiments that 
oy be made with Saltpeter,will, I think, moſt evidently be demonſtrated. 

ixthly, that in this diſſolution of bodies by the Air, a certain part is 
__united and mixt., ordiflolv'd and turn'd intothe Air, and made-to fly up - 
and down with it in the ſame manner as a metal/ixe or other body dil- 
folv'd into any menfirunums, does follow the motions and progreſles of 
that wenfiranx till it be precipitated. 

Seventhly, That as there 1s one part that 1s difſoluble by the Air,ſoare 
there other-parts with which the parts of the Air mixing and uniting, 
do make a Coagnlum, or precipitation, as one may call it, which i 
it to be ſeparated from the Air, but this precipitate is fo light, and in 
ſo ſmall andrarify'd or porous cluſters, that it is very volati}, and is eafily 
carry 'd upby the motion ofthe Air,though afterwards,when the heat and 
| | agitation 
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agitation that kept it rarify'd ceaſes,it eaſily condenſes,and commixt with 
other indifioluble parts, it {ticks and adheres to the next bodies it meets 
withallz and this is a certain Salt that may be extracted out of Soot, 

Eighthly, 'that many indifloluble parts being very apt and prompt to 
be rarify'd, and fo, whileſt they continue in that heat and agitation, are 
lighter then:the Ambient Air, are thereby thruſt and carry d upwards 
with great violence, and by that means carry along with them, not onely 
that Saline concrete I mention d before, but many terreſtrial, or indif- 
foluble and irrarcfiable parts, nay, many parts alſo which are diſſoluble, 
but are not ſuffer'd to ſtay long enough in a ſufficient heat to make them 
prainpt and apt for that ation. And therefore we find in Soot, not onely 
a part, that being continued longer in a competent heat, will be dit- 
folv'd by the Air, or take fire and burn ; but a part alſo which is fixt, ter- 
reſtrial, and irrareftable. 

Ninthly, that as+there are theſe ſeveral parts that will raritie and fly, 
or be driven upby the heat, ſoare there many others, that as they are 
indiſtoluble by the aerial menfirxnm,ſo are they of ſuch ſluggiſh and groſs 
parts, that they are not eaſily rarify'd by heat, and therefore cannot be 
rais d by it ; the volatility or fixtnels of a body ſeeming to conkilt only in 
this, that the-one 1s of a texture, or has component parts that will be 
eaſily rarify'd into the form of Air, and the other, that it has ſuch as will 
not, without much ado.be brought to ſuch a conſtitution and this is that 
part which remains behind in a white body call'd Aſhes, which contains 
a ſubſtance,or 8a/t,which Chymilts call Alkali:what the particular natures 
of each of theſe bodies are, I ſhall not here examine, intending it in an- 
other place,but ſhall rather add that this Hypotheſis does fo exattly agree 
with all Phanomena of Fire, and ſo genuinely explicate each particular 
circumſtance that1 have hitherto obſery'd, that it is more then probable, 
that this cauſe which have affign'd is the true adequate, real, and onely 
cauſe of thoſe Phenomena ; And therefore I ſhall proceed a little fur- 

_ ther, to ſhew the nature and uſe of the Air. 

Tenthly,therefore the diflolving parts of the Air are but few,that is,it 
ſrems of the nature of thoſe Salixe menſtyuxms, or ſpirits, that have very 
much flegme mixt with the ſpirits, and therefore a ſmall parcel of it is 

uickly glutted, and will diflolve no more; and therefore unleſs ſorac 
feſh part of this menfirnnm be apply'd to the body to be diflolv'd, the 
aCtion ceaſes, and the body leaves to be dillolv'd and to ſhine, which is 
the Indication of it, though-plac'd or-kept inthe greateſt heat; whereas _ _ 
Selt-peter is a menſiraum, when melted and red-hot, that abounds more _ .._- 
with thoſe Diflolvent particles, and therefore as a {mall quantity of it 
will diſſolve a great fulphureous body, fo will the diflolution be very 
quick and violent. WED | 

Therefore in the Eleventh place, it is obſervable, that, as in othex 
ſolutions, if a copious and quick fupply of freſh mexffirxnen, though bu 
weak, be poured on, or applied to the diffoluble body, is. quickly con- 
furtes it : So this wenftrunznot the, Air, it by Bellows, or any othes fuch 
contrivance, it be copioully apply'd to the ſhining body, is. found. tg 
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diſſolve it as ſoon, and as violently as the more ſtrong werftruirr of 
melted Nitre. br) . | 
Therefore tweltthly, it ſeems reaſonable to think that there isno ſuch 
thing asan Element of Fire that ſhould attract.or draw up the flame,-or 
towards which the flame ſhould endeavour to afeend- out of a defire or 
appetite of uniting with that as its Homogexeal primitive and generating 
Element ; but that that ſhining tranſient body which we call Flare, 18 
nothing elſe but a mixture of Air, and volatil ſulphureous parts of diflo; 
luble or combuſtible bodies, which are aCting upon each other whil'(| 
they aſcend, that is,, fame ſeems: to be a mixture of Air, and the coms 
buſtible volatil parts'of any body, which parts; the encompaſling Air 
does diflolve or work upon, which action,as it does intend the heat of the 
aerial parts of the diflolvent,ſo does 1t thereby turther rarifie, thoſe parts 
that are aCting, cr that are very neer them, whereby they growing much 
lighter then the heavie parts of that A7erſirunm that are more remote,arc 
thereby protruded and driven upward; and this may be eafily obſerv'd 
alſo in diflolutions made by any other xrenſtrunm, clpecially ſuch as either 
create heat or bubbles. Now, this action of the Mcrſtunm, or Air, onthe 
difloluble parts, is made with ſuch violence, or 1s ſuch, that it' imparts 
ſuch a motion- or pulſe to the diaphanows parts of the Air, asI have elſe- 
where ſhewn is requilite to produce light. | 
This Hypotheſes I have endeavoured to raiſe from an Infinite of Obſer+ 
vationsand Experiments, the proceſs of which would be muck too long 
to be here inſerted, and will perhaps another time atiord matter copious 
enough for a much larger Diſcourſe, the Air being a Subject which 
(though all the world has hitherto liv'd and breath'd in,and been uncon- 
verſant about)has yet been ſo little truly examin'd-or explain'd, that a dis 
ligent enquirer will be able to tind but very little information from what 
has been (till of late) written of it : But being once well underſtood, it 
will, I doubt not, inable a man torender an intelligible, nay probable, if 
not the true reaſon of all the Phenomena of Fire. which, as it has been 
found by Writers and Philoſophers of all Ages a matter of no ſmall dit- 
ficulty, as may be ſufficiently under{tood by their ſtrange Hypotheſes, and- 
unintelligible Solutions of ſome few. Phenomena of it ; fo will it prove a 
matter of no ſmall] concern and uſe in humane affairs, asI ſhall eltewhere 
endeavour to maniteſt when I come to ſhew the uſe of the Air in reſpi- 
ration, and for the preſervation of the lite, nay, tor the conſervation and” 
__reſtaurationof the health and natural conſtitution of mankind as well as 


all other acreal animals, as alſo the uſes of this principle or propriety of _ _ 


the Air in chymical, mechanical, and other operations. In: this place I 
have onely time to hint an Hypotheſes, which, it God permit me life ang 
opportunity, I may elſewhere. proſecute, improve and publiſh, . In the 
meantime, before I finiſh this Diſcourſe, I muſt not forget to acquaintthe 
Reader,that having had the liberty granted me of making ſome trials on 
a piece of Lignum foſſule ſhewn to the Royal Society, by the-<minently 
Ingenious and Learned Phyſician, Doctor Ert, who receiv d it for a Pre- 
ſent from the famous 1rgenroſo Cavalliero de Pozzi,it being one of the faireſt 


and 
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and beſt pieces of Lignum foſſtle he had ſeen; Having (I ſay) taken a 
ſmall piece of this Wood, and examin'd it, Ifound it to burn inthe open 
Air almoſt like other Wood, and inſteed of a refinous ſmoak or fume, 
it yielded a very bituminous one, ſmelling much of that kind of ſent: Bir 
that which I chiefly took notice of, was, that cutting off a {mall piece of 
it, about the bigneſs of my Thumb, and charring it in a Crectble with 
Sand, after the manner I above preſcrib'd, I found 1t infinitely to abound 
with the ſmaller fort of pores, f, extreme thick, and ſo regularly perfo- 
rating the ſubſtance of it long-ways, that breaking it off a-crols, I found 
It to look very like an Honey-comb; but as for any of the ſecond, or 
bigger kind of pores, I could not find that it had any ; fo that it ſeems, 
ry ohm were the cauſe of its production, it was not without thoſe 
fall kind of pores which we have onely hitherto found in Vegetable bo- 
dies : and comparing them with the pores which I have found in the Char- 
coals that I by this means made of ſeveral other kinds of Wood, I find it 
reſemble none ſo much as thoſe of Firr, to which it is not much unlike in 
grain alſo, and ſeyeral other proprieties. 

And therefore,what ever is by ſome, who have written of it,and parti- 
cularly by Franciſco Ste[/ato,who wrote a Treatiſe in Ttalian of that Sub- 
je, which was Printed at Rome, 1637. aftirm'd that tis a certain kind of 
Clay or Earth, which in tract of time 1s turn'd into Wood,] rather fuſpe& 
the yore contrary, that it was at firſt certain great Trees of Fir or Pine, 
which by ſome Earthquake, or other caſualty, came to be buried under 
the Earth,and was there.after a long time's reftidence(according to the ſe- 
veral natures of the encompaſling K jacent parts)either rotted and turn'd 
into a kind of Clay, or petrify'd and turn'd into a kind of Stone, ur elſe 
had its pores fill'd with certain Mineral juices,which being ſtayd in them, 
andin traCt of time coagulated, appear'd, upon cleaving out,like ſmall 
Metaline Wires, or elſe from ſome oa or ſcorching forms that are the 
occaſion oftentimes,and uſually accompanyEarthquakes,might be blaſted 
and turn'd into Coal, or elſe from certain ſ#bterraneoxs fires which are 
afhrm'd by that Authour to abound much about thoſe parts (namely, in 
a Province of Ztaly, call'd Umbria, now the Dxtchie of Spoletto, in the 
Territory of Todi,anciently call'd Tydor;and between the two Villages of 
Colleſecco and Reſaro not far diſtant from the high-way _— to Roe, 
where it is found in greater quantity then elſewhere)are by reaſon of their 
being encompafſed with Earth, and fo kept cloſe from the diſſolving Air, 
charr'd and converted into Coal. It would be too long a work to de- 
ſcribe the ſeyeral kinds of pores which I met withall, and by this means 
diſcovered in ſeveral other Vegetable bodies ; nor is it my preſent defign 
to expatiate upon Inſtances of the fame kind, but rather to give a Spe- 
cimen of as many kinds as T have had opportunity as yet of obſerving, re- 
ſerving the proſecution and enlarging on particulars till a more fat op- 
portunity ; and in proſecution of this deſign, I ſhall here add: 


Obſerv. 
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Obſerv. X V 11. Of Petrify'd wood, andother Perrity'd bodies; 


F this ſort of ſubſtance, I obſerv'd ſeveral pieces of very differing 
() kinds, both for their outward ſhape, colour, grain, textxre, hard- 
nels, &c. ſome being brown and rediſh; others gray, like a Hone ; others 
black, and Flint-like : ſome ſoft, like a Slate or Whetſtone, others as hard 
as a Flint, and as brittle. That which I more particular examin'd,was a 
piece about the bigneſs of a mans hand, which ſeem'd ta have been a part 
of ſome large tree, that by.rottenneſs had been broken ofi from it before 
it began tobe petrify d. | 

And indeed, all that T have yet ſeen, ſeem to have been rotten Wood 
before the petritaction was begun; and not long (ince, examining and 
vieſhyng a huge great 0ak, that ſeem d with meer age to be rotten as it 
= ſtoM. I was very much confirm'd in this opinion; for I found, that the 
= colour, and ſhape of the Wood, was exactly like this petrify d ſub- 

ance; and with a M7croſcope, I found, that all thoſe Microſcopical pores, 
which in ſappy or firm and ſound Wood are fill'd with the natural or in- 
nate juices of thole Vegetables, in this they were all empty, like thoſe 
of Vegetables charr d; but with this difference, that they ſeem d much 
larger then I have ſeen any inChar--oals; nay, even then thoſe of Coals 
made of great blocks of Timber, which are commonly call d 0/4-coals. 

The reaſon of which difference may probably be, that the charring of 
Vegetables, being an operation quickly perform'd,and whileſt the Wood 
Is or. the more lid arts may more eaſily ſhrink together, and con- 
tract the pores or interflitia between them, then in the rotten Wood, 
where that natural juice ſeems onely to be waſh'd away by adventitious 
or unnatural moiſture; and ſo though the natural juice be waſted from 
between the firm parts, yet thole parts are kept aſunder by the advertz- 
trons moyſtures, and ſo by degrees ſettled in thole poſtures. 

And this I likewiſe found in the petrify'd Wood, that the pores were 
ſomewat bigger then thoſe of Charcoal, each pore-being neer upon half 
as bigg again, but they did not bear that diſproportion which is expreſt 
In the tenth Scheme, between the ſmall ſpecks or pores 1n the firſt Fi- 

| Fre (which repreſenteth the pores of Coal or Wood charr'd) and the _.. 
lack ſpots of the ſecond Figure (which repreſent the like Mecroſcopical 
pores in the petrify'd Wood) for thele laſt were drawn by a Afcroſcope that 
magnify'd the objeCt above ſix times more m Diameter then the Micre- - 
ſcope by which thoſe pores of Coal were obſerv'd. 

Now, thongh they were a little bigger, yet did they keep the exact 
figure and order of the pores of Coals and of rotten Wood, which laſt 
alſo were much of the ſame cize. 

The other Obſervations on this petrify'd ſubſtance, that a while fince, 
by the appointment of the Royal Society, 1 made, and preſented to them 
an account of, were theſe that follow, which had the honour done them 
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by the moſt accompliſh'd Mr. Eveliz, my highly honour'd friend, to be 
inſerted and publiſhed among thoſe excellent Obſervations wherewith 
his 8ylva is repleniſh'd, and would therefore have been here omitted,had 
not the Figure of them, as they appear'd through the 2ticroſcope been 
before that engraven. 

This Petrifg'd ſubſtance reſembled Wood, in that 

Firſt, all the parts of it feem'&not at all diſſocated, or alter'd from 

their natural Poftion, whilſt they were Wood, but the whole piece re- 
tain'd the exat ſhape of Wood, having many of the conſpicuous pores 
of wood {till remaining pores, and ſhewing a manifeſt difference vifible 
enough between the grain of the Wood and that of the bark, eſpecially 
when any ſide of it was cut {mooth and polite ; for then it appear'd to 
have a very lovely grain, like that of ſome curious cloke Wood. 

Next-(it reſembled Wood) in that all the ſmaller and (ifT may ſoc 
thoſe which arc onely viſible with a good magnitying Glaſs) 24 rakes 
cal pores of it appear (both when the ſubſtance 1s cut and poli 
verſly and parabel to the pores of it) pertetly like the 4cro/cop10t 
of ſeveral kinds of Wood, eſpecially hike and equal to-thoſe of ſev 
ſorts of rotten Wood which I have ſince*oblervd, retaining both tif 
ſhape,pofitionand magnitude of ſuch pores. It was differing from Wood : 

F ik, in weight, being, to common water as 34 to 1. whereas there are 
few of our Exgltſh Woods, that when very dry are found to be full as 
heavie as water. | 

Secondly, in hardneſs, being very neer as hard as a Flint; and in ſome 
places of it alſo reſembling the grain of a Flint : and, like it, it would 
very readily cut Glaſs, and would not without difhculty, «ſpecially in 
ſome parts of it, be ſcratch'd by a black hard Flint : It would alſo as rea- 
dily ſtrike fire againſt a Steel, or againſt a Flint, as any common Flint, 

hirdly, in the cloſerreſſ ot it, for though all the Arcroſcopical pores of 

this petrify'd ſubſtance were very yo in one poſition ,yet by al- 
tering that poſition of the poliſh'd ſurface to the light, it was alſo mani- 
feſt, that thoſe pores appear d darker then the ref of the body, onely 


becauſe they were fill'd up with a more duſkie ſubſtance, and not be- 
cauſe they were hollow. 


Fourthly, in its i-combuſtibleneſs, in that it would not burnin the fire ; 
nay,though I kept it a good while red-hot in the flame of a Lamp, made 


all 


DJ- 


- very iutexſe by the blaſt of a ſmall Pipe, and a large Charcoal, yer it _ 
— ſeem'd notar all to have diminiſhd.-its extenſion 3. but only I found it to _ 


have chang d its colour, and to appear of a more dark and duſkie brown 
colour 3 nor could I perceive that thoſe parts which ſeem'd to have been 
Wood at firſt, were any thing waſted, but the parts appear'd as ſolid and 
cloſe as before. It was further oblervable alſo, that as 1t did not conſume 
like Wood, ſo neither did it crack and flie like a Flint, or ſuch like hard 
Stone, nor was it long before it appear'd red-hot. | 
Fifthly, in its difſelubleeſs; for putting. ſome drops of diſtill'd Yinegar 
upon the Stone, I tound it preſently to yield very many Bubbles, juſt like 
thoſe which may be obſery d 1 ſpirit of Vinegar when it corrodes corals, . 


though 


MicRkoGRAPHI A. _— [09 


perhaps many of thoſe fmall Bubbles might proceed from ſome 
ſmall parcels of Air which were driven out of the pores of this petrify'& 
ſubſtance by the infinuating hquid menſtrunm. I 

Sixthly, m its rig/dneſs and friability, being nor at all flexible but 
brittte like a Flint, infomnch that } could wirt one: knock of a Hammer 
break off a piece of it, and with a few more, reduce that into'a pretty 
fine powder. 

Seventhly, it ſeem'd alſo very differing from Wood tothe tome, feel- 
ing more cold then Wood nfually does, and nuch like other cloſe ftones 
and, Minerals. | 

The Reaſons of all which Phenomena feem tobe, 

That this petrifj'd Wood having lain in ſome ptace where it. was well 
foak'd with petrifzizg water (that is ſuch a wates as is well impregnated 
with ſtony and earthy particles) did by degrees feparate,cither by ftrain- 
ing and fitration, or perhaps,by precipitation, cokefwox or caagulation,abun= 
dance of ttony particles from the permeating water, which ſtony par- 
ticles.being by means of the tluid vehrele convey 'd,not onely inta the Avi- 
creſcopical pores, and fo pertectly ftoping them up, but alſo'tnto- the pores 
or intcrfizt14,which may. perhaps, be even 1n-the texture or Schematifure 
of that part of the Wood, which, through the Microſcape,appears moſt fo- 
lid, do thereby fo augment the wetght of the Wood, as tomake itabove 
three times heavier then water, and: perhaps, fox rxmes as heavie as-it was 
when Wood, 

Next, they thereby fo lock up and tetter the parts of the Woad, that 
the fire cannot eafily make them flie away.but the ation of the fire upon 
them is onely able to Char thote parts, as it were, like a' ptece of Woad,if 
it be clos'd very faft up in Clay,and kept a good while-red-hot the fire; 
will by the heat of the fire be charr'd and not confum d, which. may, per- 
haps, alſo be ſomewhat of the cauſe, why the petrifg d ſubſtance appear'd 
of a dark brown colour after it had been burnt. 

By this zztraſcon of the petrifying particles, this ſubſtance alſa becames 
hard and fr:eble; for the ſmaller pores of the Wood being perfectly 
wedg'd, and ſtuft up with thoſe ſtony parides, the ſmal] parts of the 
Wood have no places or pores into which they may flide upon bending, 
and conſequently little or no flexton or yielding at all can be caus'd m 
ſuch a ſubftance. 

The remaming particles ikewiſe of the Wood among the ſtony par- ; 
ticles; may keep them-from cracking and fiying when pur into the fire, == 
as they are very apt to doin a Flint. ©. = — 

Nor is Wood the onely fubſtance that may by this kind of travſmuta- 
tion be chang 'd into ſtone ; ſor 1 my ſelf have ſeen and examin'd very 
many kinds of ſubſtances, and among very credible Authours, we may 
meet with Hiſtories of fuch 44etamorphoſes wrought almoſt on all kind 
of fubſtances, both Vegetable and Animal, which Hiſtories, it t not my 
bufineſs at preſent, either to relate, or epitazziſe, but only to fet down 
ſome Obſervation | lately made on ſeveral kind of petrify'& Shels, found 
about Kerriſbhar, which hes within four or fivemiles of Briſtol, which are 


commonly call'd Serpentine-ſtones. CT Exami- 
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Examining ſeveral of theſe very curioutly figur'd bodies. (which are 
commonly thought to be Stones form'd by ſome extraordinary Plaſtic 
virtue latent in the Earth it ſelf) I took notice of theſe particulars : 

Firſt, that theſe figured bodies, or ſtones, were of very differing ſub- 
ſtances, as to hardneſs: ſome of Clay, ſome Marle, ſome foft Stone, al- 
moſt of the hardneſs of thoſe ſoft ſtones which Maſons call Fire-ſtone, 
others as hard as Portland ſtone, others as hard as Marble, and forfe as 
hard a a Flint or Cryſtal. | 

Next, they were of very differing ſubſtances as to tranſparency and 
colour; ſome white, ſome almoſt black, fome brown, ſome Metalline, or 
like Marchaſites; ſome tranſparent like white Marble, others like flaw'd 
Cryſtal,ſome gray, ſome of divers colours ; ſome radiated like theſe lon 
petrify d drops, which are commonly found at the Peak, and in other 

ubterraneons caverns, Which have a kind of pith in the middle. 

Thirdly, that they were very different as to the manner of their out- 
ward figuration; for ſome of them ſeem'd to have been the ſubſtance 
that had fi11'd the Shell of ſome kind of Shel-fiſh ; others, to have been 
the ſubſtance that had contain'd or enwrapp'd one of theſe Shels,on both 
which,the perfect impreſſion cither of the infide or outſide of fuch Shells 
feem'd to be left, but for the moſt part, thoſe 1mpreſhons ſeem'd to be 
made by an imperfect or broken Shell, the great end or mouth of the 
Shell being always wanting, and oftentimes the little end, and ſometimes 
half, and in ſome there were impreſſions, jult as it there had been holes 
broken in the figurating, wmprinting or _—_— Shell ; ſome of them 
ſeem'd to be _—_ by ſuch a Shell very much bruſed or flaw'd, infomuch 
that one would verily have thought that very figur'd ſtone had been 
broken or bruſed whilſt a gelly, as 'twere, and ſo hardned, but within 
in the grain of the ſtone, there appear'd not the leaſt ſign of any ſuch 
bruſe or breaking, but onely on the very uttermoſt ſuperficies. 

Fourthly, they were very different,as to their outward covering, ſome 
having the perfect Shell, both in figure, colour, and ſubſtance, ſticking 
on upon its ſurface, and adhering to it, but might very eaſily be ſepa- 
rated from it, and like other common Cockle or Scolep-ſhels, which ſome of 
'them moſt accurately reſembled,were very diſloJuble in common Yineear, 
others of them,cſpecially thoſe Serpertine, or Helical ſtones were cover'd 
or retained the ſhining or Pearl-colour'd ſubſtance of the inſide of a Shel, 
which ſubſtance, on ſome parts of them, was exceeding thin, and might 
very cafily-be-rubbed off;-on-other. parts it -was pretty thick; and-re-- 
tained a white coat, or flaky ſubſtance on the top, juſt like the outfides 
of ſuch Shells 3 ſome of them had very large pieces of the Shell very 
== ſticking on to them, which were eaſily to be broken or flaked off 

y degrees: they likewiſe, ſome of them retain'dall along the ſurface of 

them very pretty kind of ſutxres, ſuch as are obſerv'd in the ſkulls of ſe- 
veral kinds of living creatures, which ſutzres were moſt curiouſly ſhap'd 
in the manner of leaves, and every one of them in the fame Shell, exactly 
one like another, which I was able to diſcover plainly enough with my 
naked eye, but more perfectly and diſtincily with my Microſcope ; all 


theſe 
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theſe ſutwres, by breaking fome of theſe ſtones, found to be the Fermiin, 
or boundings of certain dzaphregs.or partitions, which ſeem'd to divide 
the cavity of the Shell into a multitude of very proportionate and regu- 
far cel[s or caverns, theſe Diaphragms, in many of them, I found very per+ 
fett and compleat, of a very diſtinct fubſtance from that which fill'd the 
cavities, and exactly of the ſame kind with that which covered the out- 
fide, being for the moſt part whitiſh, or zvother-of-peer! colour'd. 

As for the cavities between thoſe Diaphraems, I found ſome of them 
fll'd with Marle, and others with ſeveral kinds of ſtones, others. for the 
moſt part hollow, onely the whole cavity was uſually covered over 
with a kind of tartareons petrify d ſubſtance, which (tuck about the fides, 
and was there ſhot into very curious regular Figures, juſt as Tarter, or 
other diffoly'd Salts are obfery'd to ſtick and crytal/zze about the fidesof 
the containing Vellels; or like thoſe little Dr7amarts which I before ob- 
ſerved to have covered the vaulted cavity of a Flint; others had theſe 
cavities all lin'd with a kind of wetazre or marchaſite-like fubliance, 
which with a Aficreſcope I could as plainly ſee moſt curiouſly and regu- 
larly figured, as Thad done thoſe in a Flint, 

From all which, and ſeveral other particulars which I obſerv'd, I can+ 
not but think, that all theſe, and moſt other kinds of ſtony bodies which 
are found thus ſtrangely figured,do owe their formation and figuration, 
not to any kind of Plaſtick, wirtxe inherent in the earth, but to the Shells 
of certain Shel-fiſhes, which, ether by ſome Deluge, Imundation, Earth» 
quake, or ſome ſuch other means, came to be thrown to that place, and 
there to be fill'd with ſome kind of Mudd or Clay, or petrifying Water, 
or ſome other ſubſtance, which im tract of time has been ſettled toge- 
ther and hardned in thoſe ſhelly moulds into thoſe ſhaped ſubſtances we 
now find them ; that the great and thinend of theſe Shells by that Earth- 

uake, or what ever other extraordinay cauſe it was that brought them 
hither, wasbroken off; and that many others were otherwiſe broken, 
bruiſed and disfigured ; that theſe Shells which are thus ſpiralized and (c- 
parated with Draphragmes,were ſome kind of Nautils or Porcelene ſhells ; 
and that others were ſhells of Cockles, uſeles,Periwincles, Scolops,&c. of 
various ſorts; that theſe Shells in many, from the particular nature of the 
containing or enclos'd Earth, or ſome other caule, have in tract of time 
rotted and mouldred away, and onely left their imprefhons, both on the 
_...containing and contained ſubſtances; and {o left them pretty looſe one 
—within another; ſothat they may be eafily ſeparated by a-knock or twa-- 7 
of a Hammer. That others ot theſe Shells, according to the nature 
of the ſubſtances adjacent to them, have, by a long continuance in 
that poſture, been petrifyd and turn'd into the nature of ſtone, juſt as I 
even now obſerv'd ſeveral forts of Wood to-be. That oftentimes the Shell 
may be found with one kind of ſubſtance within, and quite another 
- without, having. perhaps, been fill'd in one place, ahd afterwards tranlla- 
ted to another, which 1 have very frequently obſerv'd in Cockle, Adaſcle, 
Periwincle, and other ſhells, which I have found by the Sea fide. Nay, 
further, that ſome parts of the fame Shell may be fall'd in one place, and 


ſome 
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ſome other caverns in another. and others in a third,or a fourth, or a fifth 
place, for ſo many differing ſubſtances have I found in one of thele pe- 
trify'd Shells,and perhaps all theſe differing from the encompaſſing earth 
or {tone ; the means how all which varieties may be caus'd, I think, will 
not be difficult to conceive, to any one that has taken notice of thoſe 
Shells, which are commonly and on the Sea ſhore : And he that ſhall 
throughly examine ſeveral kinds of ſuch curiouſly form'd ſtones,will (1 
am-very apt to think) find reaſon to ſuppoſe their generation or forma- 
tion: to be aſcribable to ſome ſuch accidents as I have mention'd, and 
not to any Plaſtick virtue,: For it ſeems to me quite contrary to the in- 
finite prudence of Nature, which is obſervable in all its works and pro- 
ductions, to defign every thing to a determinate end, and tor the attain- 
ing of that end, makes uſe of ſuch ways as are (as farr as the knowledge 
of man has yet been able to reach ) altogether conſonant, and moſt 
agreeable to man's reaſon, and of no way or means that does contradict, 
or 1s contrary to humane Ratiocination z whence 1t has a long time been 
a general obſervation and maxime, that Natare does nothing in vain; It 
ſeems, I ſay, contrary to that great Wiſdom of Nature, that theſe prettily 
ſhap'd bodies ſhould have all thoſe -curious-Figures and contrivances 
(which many of them are adorn'd and contriv'd with) generated or 
wrought by a Plaſtick, virtue, tor no higher end [then onely to exhibite 


 ſucha form; which he that ſhall throughly conſider all the circumſtances 


of ſuch kind of Figur'd bodies, will, I think, have great reaſon to be- 
lieve, though, I confeſs, one cannot preſently be able to find out what 
Nature's define are. It were therefore very deſirable, that a good col- 
lection of ſuch kind of figur'd ſtories were collefted; and as many par- 
ticulars, circumſtances, and informations collected with them as could be 
obtained, that from ſuch a Hiſtory of Obſervations well rang'd, ex- 
amin'd and digeſted, the true original or production of all thoſe kinds 
of ſtones might be perfectly and ſurely known; ſuch as are Thurder- 


ſtones, Lapides Stellares, Lapides Judaici,and multitudes of other, where- 


of mention is made in Aldrovandis Wormiws, and other Writers of 
Minerals. | 


_—_— 


— 
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Obſerv. XV [1 L. Of the Schemati{me or Textur g of Cork, and 


- # - » » 


— of the Cells and Pores of ſome other ſuch frothy Bodies, © 


[ Took a good clear piece of Cork, and with a Pen-knite ſharpen'd as 
keenas a Razor, 1 cut a piece of it off, and-thereby left the furface of 
it exceeding ſmooth, then examining it very diligently with a Micro- 


| Jeope, me thought I could perceive it to appear a little porous; but I 


could not fo plainly diſtinguiſh them, as to be ſure that they were pores, 
much leſs what Figure they were of : But judging from the lightneſs and 
yielding quality of the Cork, that certainly the texture could not beſo 

curious, 
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curious, but that poſſibly, 1f I could ufc ſome further diligence, I might 
find it to be diſcernable with a A7:croſcope, -I with the ſame ſharp Pen- 
knife, cutoft from the former ſmooth turtace an exceeding thin piece of 
it, and placing it on a black object Plate, becauſe it was it ſelf a white 
© body, and caſting the light on it with a deep plano-convex Glaſs, I could 
exceeding plainly perceive it tobe all pertorated and porous,much like 
a Honey-comb,but that the pores of it were not regular; yet it wasnot 
unlike a Honey-comb in theſe particulars. 

Firſt, in that it had a very little ſolid ſubſtance, in compariſon of the 
empty cavity that was contain'd between, as does more manifeſtly appear 
by the Figure A and B of the X I. Scheme, tor the Interſtitia, or walls 
(as I may ſo call them) or partitions of thoſe pores were neer as thin in 
proportion to their pores, as thoſe thin films of Wax in a Honey-comb 
(which encloſe and conſtitute the ſexangular cells) are to theirs. | 

Next, in that theſe pores, or cells, were-not very deep, but conſiſted _ 
of a great many little Boxes, ſeparated out of one continued long pore; 
by certain Dzaptragers, as is vitible by the Figure B, which repreſents a 
jight of thoſe pores ſplit the long-ways. = 

I no ſooner dilcern'd theſe ( which were indeed the firſt microſcopical 
pores ever ſaw; and perhaps;that were ever ſeen, forT had not met with 
any Writer or Perſon, that had made any mention of them before this 
but me thought had with the diſcovery of them, preſently hitited to me 
the true and intelligible reaſon of all the Pheromena of Cork ; As, 

Firſt, if I enquir'd why 1t was ſo exceeding _ a body? my Micro- 
ſcepe could preſently inform me that here was the ſame reaſon evident that 
there is found for the lightneſs of froth, an empty Honey-comb,. Wool; 
a Spunge, a Pumice-ſtone, or the like 3 namely, a very ſmall quantity of 4 
ſolid body, extended into exceeding large dimenſions, 

Next, it ſeem'd nothing more difficult to give an intelligible reaſon, 
why Cork is a body ſo very unapt to ſuck _ drink in Water, and con- 
ſequently preſerves it ſelf, floating on the top of Water, though left on it 
never ſo long : and.why it is able to ſtop and hold air in a Bottle,though 

; It be there very much condensd and conſequently prefles very {trongly 
to get a paſlage out, without ſuffering the leaſt bubble to paſs through 
its ſubſtance. For, asto the firſt, ſince our 47croſcope informs us that : 
ſubſtance of Cork is altogether fill'd with Air, and that that Air is per- 
fely encloſed in little Boxes or Cells diſtin&t from one another. It ſeems 

__ very plain, why neither the Water,—nor-any other Air car-eafily infinu-- 

-ate it ſelf into them, fince there is already within thetn'an int exiſters, 
and conſequently, why the pieces of Cork become fo good floats for 
Nets, and ſtopples for Viols, or other cloſe Veſlels. 

And thirdly, if we enquire why Cork has ſucha fpringineſs and ſwel- 

ling nature whem comprels'd ? and how it comes to ſuffer ſo greata com- 
refſion, or ſeeming penetration of dimenfions; fo as to be made a ſub- 
nce as heavie again and more, bulk for bulk, as it was before compref- 
fion, and yet ſuffer'd to return, is found to extend, it ſelf again into the 
ſame fpace? Our Microſcope will eaſily inform us, that the whole __ 
R contilts 
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conliſts of an infinite company of ſmall Boxes or Bladders of Air, which 
is a ſubſtance of a ſpringy nature, and that will ſuffer a conſiderable con- 
denfation (as I have ſeveral times found by divers trials, by which I have 
molt evidently condens'd it into leſs then a twentieth part of its uſual di- 
menſions neer the Earth, and that with no other ſtrength then that of my 
hands without any kind of forcing Engine,fuch as Racks, Leavers, Wheels, 
Pullies, or the like, but this onely by and by) and belides, it ſeems very 

robable that thoſe very films or {ides of the pores,have in them a ſpring- 
ing quality, as almoſt all other kind of Vegetable ſubſtances have, ſo as 
to help toreſtore themſelves to their former polition. 

And could we fo ealily and certainly iibores the Schematiſme and 
Textxre even of theſe films,and of ſeveral other bodies,as we can theſe of 
Cork; there ſeems no probable reaſon to the contrary, but that we might 
as readily render the true reaſon of all their Phenomena; as namely,what 
were the cauſe of the ſpringineſs, and toughneſs of ſome, both as to their 
flexibility and reſtitution. What, of the triability or brittleneſs of ſome 
others, and the like; but till ſuch time as our 4/icroſcope, or ſome other 
means,enable us to diſcover the true Schematiſm and Texture of all kinds 
of bodies, we muſt grope, as it were, in the dark, and onely gheſs at the 
true reaſons of things by ſimilitudes and compariſons. 

But, to return to our Obſervation. I told ſeveral lines of theſe 

res, and found that there were uſually about threeſcore of theſe ſmaH 
Cells placed end-ways in the eighteenth part of an Inch in length, whence 
I concluded there muſt be neer eleven hundred of them, or ſomewhat 
more then a thouſand in the length of an Inch, and therefore in a ſquare 
Inch above a Million, or 1166400. and in a Cubick Inch,above twelve 
hundred Millions, or 1259712000. a thing almoſt incredible, did not our 
Microſcope allure us of it by ocular demonſtration ; nay, did it not diſco- 
ver to us the pores of a body, which were they diaphragm d,like thoſe of 
Cork, would afford us in one Cubick Inch, more then ten times as many 
little Cells, as is evident in ſeveral charr'd Vegetables; ſo prodigiouſly 
curious are the works of Nature, that even theſe conſpicuous pores of 
bodies, which ſeem to be the channels or pipes through which the Swccxs - 
z#tritizs, or natural juices of Vegetables are convey d, and ſeem to cor- 
reſpond to the veins, arteries and other Veſlels in ſen{ible creatures, that 


theſe pores I fay, which ſeem to be-the Veſlels of nutrition to the vaſteſt 


body in the World, are yet fo exceeding ſmall, that the Atoms which Epi- 
- eur fancy d would go neer to prove too bigg to enter them, much more 
to conſtitute a fluid body in them. And how = {maller then muſtbe — 
the Veſlels ofa Mite, or the pores of one of thoſe little Vegetables I have 

diſcovered to grow on the back-fide of a Roſe-leaf, and ſhall anon more 
fully deſcribe, whoſe bulk is many millions of times leſs then the bulk of 
the ſmall ſhrub it grows on; and even that ſhrub, many millions of times 
leſs in bulk then ſeveral trees (that have heretofore grown in England, 
and are this day flouriſhing in other hotter Climates, as we are very cre- 
dibly inform'd)if at ]eaſt the pores of this ſmall Vegetable ſhould keep 
any luch proportion to the body of it, as we have found theſe pores 
© O90 of 
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of other-Vegetables to do to their bulk. But of theſe pores T have ſaid 
more el{ewhere. | 

To proceed then, Cork ſeems to be by the tranſverſe conſtitution of 
the pores, a kind of Farmgws or Muſhrome, tor the pores lie like fo many 
Rays tending from the center, orpith of the tree, outwards; fo that if 
you cut oft a piece from a board of Cork tranſvertly, to the flat of its 
you will, as it were, ſplit the pores, and they will appear jult as they are 
expreſs d in the Figure B of the XI. Scheme. But it you ſhave oft a 
very thin piece from this board, parallel to the plain of it, you will cut 
all the pores tranſver{]y, and they will appear almoſt as they are expreſs'd 
in the Figure A, fave onely the ſolid 1terſtitia will not appear fo thick 
as they are there repreſented, 

So that Cork ſeems to ſuck its nouriſhment from the ſubjacent bark of 
the Tree immediately, and to be a kind of excreſcence, or a ſubſtance 
diſtinct from the ſubſtances of the entire Tree, ſomething aalogus to 
the Muſhrome, or Moſs on other Trees, or to the hairs on Animals. And 
having enquird into the Hiſtory of Cork, I find it reckoned as an 
excreſcency of the bark of a certain Tree, which is diſtinct from the two 
barks that lie within it, which are common allo to other trees; That 'tis 
ſome time before the Cork that covers the young and tender ſprouts 
comes to be diſcernable; That it cracks,flaws,and cleaves into many great 
chaps, the bark underneath remaining entire 3 That it may be ſeparated 
and remov'd from the Tree, and yet the two under-barks (ſuch as are 
alſo common to that with other Trees) not at all injur'd, but rather 
helped and freed from an external injury. Thus Jorſtonns in Dexdrologia, 
ſpeaking, de Subere, ſays, Arbor eſt procera, Lignum eſt robuſtum, dempto 
cortice in aquis non fluitat, Cortice in orbem detradto juvatur, craſceſcens 
enim praſtringit E* ſtraneulat, intra triennium iterum repletur : Caudex ubi 
adoleſcit craſjus, cortex ſuperior denſus carnoſus,duos digitos cries ſeaber, 
rimoſus, E* qui niſt detrahatur dehiſcit, alioque ſubnaſcente expellitar, inte- 
rior qui ſubeſt novellus ita rubet ut arbor minio pida videatur. Which 

_ Hiſtories,if well confider'd, and the tree, ſubſtance, and manner of grow- 
ing, if well examin'd, would, Iam very apt to believe, much confirm this 
my conjecture about the origination of Cork. 

Nor is this kind of Texture peculiar to Cork onely ; for upon exami- 
nation with my Aicreſcope, I have found that the-pith of an Elder, or al- 
molt any other Tree, the inner pulp or pith of the Cany hollow ſtalks of 


- ſeveral other Vegetables: -as-of Fenne}, Carrets,”Dauycus,” Bur-docks, 
"Teafels; Fearn, ſome kinds of Reeds, &c. have much ſuch a kind of 


Schematiſme, as T have lately thewn that of Cork, fave onely that here 
the pores are rang 'd the long-ways, or the ſame ways with the length of 
the Cane, whereas in Cork they are tranſverſe. = 
'Thepith alſo that fills that part of the ſtalk of a Feather that is above 
the Quil, has much ſuch a kind of texture, fave onely that which way ſo- 
ever ] ſet this light ſubſtance, the pores ſeem'd to be cut tranſverlly ; ifs 
_ that ] gheſsthis pith which fills the Feather, not to conſiſt of abundance 
of long-pores ſeparated with Diaphragms, as Cork does, but to be a "_ 
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of ſolid or hardned ftroth,or a cexgerzes of very ſmall bubbles conſolidated 
in that form, into a pretty ſtiff as well as tough concrete,and that each Ca- 
vern, Bubble, or Cell, is diſtinctly ſeparate from any of the reſt, without 
any kind of hole in the encompaſling films, ſo that I could no more blow 
through a piece of this kinde of ſubſtance,then I could through a piece of 
Cork, or the ſound pith of an Elder. 

But though I could not with my Microſcope, nor with my breath, nor 
any other way T have yet try d, diſcover a paſlage out of one of thoſe 
cavities into another, yet I cannot thence conclude, that therefore there 

_ arenone ſuch, by which the Succxs mutritizs,or appropriate juices of Ve- 
getables, may paſs through them; for, in ſeveral of thoſe Vegetables, 
whil'{t green, I have with my 4/icroſcope, plainly enough diſcover'd theſe 
Cells or Poles fill'd with juices, and by degrees ſweating them out : as I 
have alſo obſerved in green Wood all thoſe long A77croſcopical pores 
which appear in Charcoal -pertectly empty of any thing but Air. 

Now, though I have with great diligence endeavoured to find whe- 
ther there be any ſuch thing in thoſe Afcroſcopical pores of Wood or 
Piths, as the Valves in the heart,veins,and other pallages of Animals,that 
open 'and give png to the contain d fluid juices one way, and ſhut 
themſelves,and impede the paſſage of ſuch liquors back again,yet have I 
not hitherto been able to ſay any thing poſitive in it; though,me thinks, 
it ſeems very probable,that Nature has in theſe paſlages,as well as in thoſe 
of Animal bodies, very many appropriated Inſtruments and contrivances, 
whereby to bring her deſigns and end to paſs,which 'tis not improbable, 
but that ſome diligent Obſerver, if help'd with better Aicroſcopes, may 
In time detect. 

And that this may be ſo, ſeems with great probability to be argued 
from the ſtrange Phanomena of ſenſitive Plants, wherein Nature = 
to perform ſeveral Animal aCtions with the ſame Schematiſm or Orginiza- 
tion that is common to all Vegetables, as may appear by ſome no lels 
inſtructive. then curious Obſervations that were made by divers Emi- 
nent Members of the Royal Society on ſome of theſe kind of Plants,where- 
of an account was delivered in to them by the moſt Ingemious and Excel- 
lent Phyſician, DoCtor Clark, which, having that liberty granted me by 
that moſt Il]uſtrious Society, I have hereunto adjoynd. 


Obſeruations on the Humble and Senfible Plants in M* Chiffin's 
Garden in Saint James's Park,, . made Auguſt the 9 T661. 
Preſent, the Lord Brouncker, Sr. Robert Moray; De. Wilkins, 
Mr. Evelin, Dr. Henſhaw, and Dr. Clark, 


There are four Plants, two of which are lictle ſhrub Plants, 
with a little ſhort ſtock, about an Inch above the ground, from 
whence are ſpread feveral ſticky branches, round, ſtreight, and 


> {mooth, 
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ſmooth in the diſtances between the Sprouts, bur juſt under the 
Sprouts there are rwo ſharp thorny prickles, broad in the let- 
ring on, as in the Bramble, one jult under the Sprout, che other 
on the oppoſite ſide of the branch. 

The diſtances berwixt the Sprouts are uſually ſomething See 

- more then an Inch, and many upon a Branch, according to its =p — 
length, and they grew ſo, that 1t the lower Sprout be on the left 
fide of the Branch, the next above is on rhe right, and ſo to the 
end, not ſprouting by pairs. 

Attheend of each Sprout are generally four ſprigs, two at 
the Extremity, and one on each fide, juſt under 1t. At the firſt 
ſprouting of theſe from the Branch to the Sprig where the leaves 
grow, they are full of little ſhort white hairs, which wear off as 
the leaves grow, and then they are ſmocth as the Branch, 

Upon each of theſe ſprigs, are, tor the moſt part, eleven pair 

_ of leaves, neatly fer into the uppermoſt part of the little ſprig, 
exaQly one againſt another, as it were in little articulations, fuch 
as Anatomilts call Enarthrofis, where the round head of a Bone 
1s received into another fitted for its motion ; and ſtanding very 
ficly to ſhut themſelves and touch, the pairs jult above them 

_ cloſing ſomewhat upon them, as in the ſhut ſprig ; ſo is the 
little round Pedunculus of this leaf fitred into a linle cavity of 
the ſprig, viſible to the eye'in a ſprig new pluck'd, or in a ſprig 
withered on the Branch, from which the leaves eaſily fall by 
touching. 

The leaf being almoſt an oblong ſquare, and fer into the PFe- 
dunculus, at one of the- lower corners, receiveth from that not 
onely a Spine, as I may call 1, which, paſſing through the leaf, 
divides it ſo length-ways that the outer-fide is broader then the 
inner next the ſprig, bur litrle fibres paſling obliquely towards 
the oppoſite broader fide, ſeem to make it here a lirtle muſcular, 
and fitted to move the whole leaf, which, together withithe 


whole ſprig, are ſer full with lircle ſhoit whitiſh hairs; 
| | -. "One 
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One of thefe Plants, whoſe branch ſeem'd to be older and 
more grown then the other, onely the tender Sprouts of it, after 
the leaves are ſhut, fall and hang down ; of the other, the whole 
branches tall to the ground, if the Sun thine very warm,upen the 
firſt taking off the Glaſs, which I therefore call the humble Plant. 

The other two, which do never fall, nor do any of their 
branches flagg and hang down, ſhut not their leaves, but upon 
ſomewhat a hard ſtroke ; the ſtalks ſeem to grow up from a root, 
and appear more herbaceous, they are round and ſmooth, without 
any prickle, the Sprouts from them have ſeveral pairs of ſprigs, 
with much leſs leaves then the other on them, and have on 
each ſprig generally ſeventeen palr. 

Upon touching any of the ſprigs with leaves on, all the leaves 
on that ſprig contrafing themlelves by pairs, joyned their up- 
per ſuperficies cloſe together, 

Upon the dropping a drop of Aqua fortis on the ſprig be- 
ewixt the leaves, f f all the leaves above ſhut preſently, thoſe 
below by pairs ſucceſſively after, and by the lower leaves of the 
other branches, 11, kk, &c. and lo every pair ſucceflively, 
with ſome little diſtance of time betwixr,to the top of each ſprig, 
and fo they continu'd ſhur all the time we were there. Burt I re- 

turning the next day, and ſeveral days fince,found all the leaves 
dilated again on two of the ſprigs ; but trom f f, where the Aqua 
fortis had dropped upwards, dead and withered ; but thoſe be- 
low on the ſame ſprig, green, and clofing upon the touch, and 
are ſo at this day, Auguſt 14. 

—- With apair of Scitters, as ſuddenly as-it could bedens one- 

* of the leaves b b was clipped off in the middle,upon which that © © 

pair, and the pair above, cloſed preſently, after a little interval, - 
d d, then e e, and fo the geſt of the pairs, to the bottom of the 
{prig, and then the motion began in the lower pairs, I 1, on the 


other ſprigs, and fo ſhut them by pairs upwards, though net 
with ſuch diſtin diſtances. 


Under 
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Under a pretty large branch with its ſprigs on, there lying 

a large Shell berwixt two and three Inches below it, there was 
rubbed on a ſtrong ſented oyl, after alittle time all the leaves on 
that ſprig were ſhut, and ſo they: continued all the time of our 
ſtay there,but at my returne the next day, 1 found the poſition 

of rhe Shell alter'd, and the leaves expanded as before, and 
_ clofing upon the touch. 

Upon the application of the "TOS by a Burning-gſlaſs, 
the more humble Plant tell, the other ſhut their leaves. 

We could not fo apply the ſmoak of Sulpher, as to haveany 
viſible effe& from that, at two or three times trial; but on ano- 
ther trial.the ſmoak touching the leaves. ir ſucceeded. 

The humble Plant fell upon taking oft rhe Glaſs wherewith it 
was covered, 

Cutting off one of the little Sprouts, two or three drops of li- 
quor were thruſt out of the part from whence that was cut,very 
cleer, and pellucid, of a bright greeniſh colour, rafting ar firſt 4 
lictle bitteriſh,but after leaving a licoriſh-like caſte in my mouth: 

Since,going two or three times when It was cold, 1 rook the 
Glaſſes from che more humble Plant and it did not fall as former- 
ly, but ſhut its leaves onely. Bur coming afterwards, whten the 
Sun ſhone very warm, as ſoon as it was taken off, ir fell as 
before. 

Since I pluck'd off another ſprig, whoſe leaves were all ſhut, 
and had been ſo ſome time, thinking to obſerve rhe liquor 
ſhould come from that 1 had broken off , but finding none, 

though with preſling,co come, I, as dexteronſly as I could, pull'd 

off one whoſe leaves wereexpanded, and then hatupontheſhur-: 
ring of the leaves, a little of the mention'd liquor, from the end 
of the ſprig 1 had broken from the Plant. And this twice ſuc- 
ceſlively, as often almoſt as I durſt robthe Plant. 

But my curioſity carrying me yer further, I cut off one of 
the harder branches of the ſtronger Plant, and there came of the 


' liquor, 


ry 
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liquor, both from -that I had cut, and that had cut it from, 
without preſſure. 

Which made me*think, that the motion of this Plant upon 
touching, might be from this, that there being a conſtant inter- 
courſe betwixt every part of this Plant and its root,either by a cir- 
culation ofthis liquor,or a conſtant prefling of the' ſubtiler parts 
of it to every extremity of the Plant. Upon every preſſure,from 
whatſoever it proceeds, greater then that which keeps 1t up, the 
ſubtile parts of this liquor are thruſt downwards, towards its ar- 
ticulations of the leaves, where, not having room preſently to get 
into the ſprig,the little round pedunculus, from whence the Spine 
and thoſe oblique Fibres I mention'd riſe, being dilated, the 
Spine and Fibres (being continued from it) mult be contrated 
and ſhortned, and ſodraw the leaf upwards to joyn with its fel- 
low in the ſame condition with it ſelf, where, being cloſed, they, 
are held together by the implications of the little whitiſh hair, as 
well as by the ſtill retreating liquor, which diſtending the Fibres 
that are continued lower to the branch and root, ſhorten them 
above ; and when the liquor 1s ſo much forced from the Sprour, 
whoſe Fibres are yer tender, and not able to ſupport themſelves, 
but bythat tenſneſs which the liquor filling their interſlices gives 
them, the Sprout hangs and flags. 

But, perhaps, he that had the ability and leiſure togive you 
the exa&t Anatomy of this pretty Plant, to ſhew you its Fibres, 
and viſible Canales, through which this fine liquor circulateth, 
or 1s moved, and had the faculty of better and more copiouſly 
expreſſing his Obſervations and conceptions, ſuch a;one would 
eafily from the motion of this liquor, ſolve all the Phenomena, 
and would not fear to affirm, that it is no obſcure ſenſation this 
Plant hath. But I have ſaid roo much, I humbly ſubmit, and am 
ready to'ſtand correQted. 


[ have not yet made ſo full and fatisfattory Obſervations as I deſire on 
this Plant, which ſeerns to be a Subject that will afford abundance of 


information. 
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information. But as farr as I have had opportunity to examine it,I have 
diſcovered with my Afcrofcope very curious ſtruttures and contrivances3 
but defigning much more accurate examinations and trials,both with my 
Microſcope, and otherwile, as ſoon as the ſeaſon will permit, Iſhall not till 
then add any thing of what I have already taken notice of; but as farr as 
[ have yet obſerv'd. judge the motion of it to proceed from caules very 
diftering from thoſe by which Gut-ſtrings,or Lute-ſtrings,the beard of a 
wilde Oat, or the beard of the Seeds of Geranium, Moſcatum, or Mnsk> 
grafi and other of kinds of Cranes-bill,move themſelves. Of which I [hall 
add more in the ſubſequent Obſervations on thoſe bodies. 


——_—— __  —— _— —— 
—_— 
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Obſerv. XIX. Of a Plant growing in the blighted or yellow ſpecks 
of Damask-roſe-leaves, Bramble-Jeaves, and ſome other kind 
of leaves; 


] Have for ſeveral years together, in the Moneths of June, July, Augnſt, 
and September (when any of the green leaves of Roſes begin to dry and 
grow yellow, obſerv'd many of them, eſpecially the leaves of the old 
ſhrubs of Dawask-Roſes, all beſpecked with yellow ſtains, and the under- 
ſides juſt againſt them, to have little yellow hillocks of a gummous ſub- 
ſtance, and ſeveral of them to have {mall black ſpots in the midſt of thoſe 
yellow ones, which, to the naked eye, appear'd no bigger then the point 
of a Pin, or the ſmalleſt black ſpot or tittle of Ink one is able to make 
with a very ſharp pointed Pen. 

Examining theſe with a 2fcroſcope, I was able plainly to diſtinguith,up 
and down the ſurface, ſeveral ſmall yellow knobs, ofa kind of yellowiſh 
red gummy ſubſtance, out of which I perceiv'd there ſprung multitudes. 
of little caſes or black bodies like Seed-cods, and thoſe of them that 
were quite without the hillock of Gumm, diſclos'd themſelves to grow 
out of it with a ſmall Straw-colour'd and tranſparent ſtem, the which 
ſeed and ſtem appear'd very like thoſe of common Moſs (which I elfe-. 
there deſcribe, but that they were abundantly lefs, many hundreds of 
them being not able to equalize one fingle ſeed Cod of Mos. 

I have often doubted whether they were the ſeed Cods of ſome little 


— Plant, or fome kind-of fmall Buds, or the Eggs of fome-very ſmall Inſet; - 


they appear'd of a dark browniſh red, ſore almoſt = black, and of a 
Figure much reſembling the ſeed-cod of Mos, but their ſtalks. on which 
they grew were of a very fine tranſparent ſubſtanice, almoſt like the ſtalk 
of mould, but that they ſeem'd ſomewhat more yellow. 

| That which makes me to ſuppoſe them to be Vegetables, is for that I 
perceiv'd many of thoſe hillocks bare or deftitnte, as if thoſe bodies lay 
yet conceal'd,as G. In others of them,they were _- {pringing out of their 
gummy hillocks, which all ſcem'd to ſhoot directly outwards, as at A. In 
others, asat B, I found them juſt gotten ——_— very little or no _ 
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——unfetter d and left.at liberty to move in its former courſe; 
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and the Cods of an indifferent cize:but in others,as C, I found them begin 
to have little ſhort ſta}ks, or ſtems; 1n others, as D, thoſe ſtems were 
rown bigger, and larger 3 and in others, as at E, F, H, I, K, L, ec. thoſe 
ems and Cods were grown a great deal bigger. and the ſtalks were 


» more bulky about the root, and very much taper'd towards the top, as 


at F and L is moſt viſible. 

I did not find that any of them had any ſeed in them, or that any of. 
them were hollow, but as they grew bigger and bigger, I found thoſe 
heads or Cods begin to turn their tops towards their roots, in the fame 
manner as I had obſerv'd that of Moſs to do; fo that in all likelihood, 
Nature did intend in that poſture, what ſhe does in the like ſeed-cods of 
greater bulk, that is, that the ſeed, when ripe, ſhould be ſhaken out and 
diſperſed at the end of it, as we find in Columbine Cods, and the like. 

The whole Oval OOOO in the ſecond Figure of the 12. Scheme 
repreſents a {mall part of a Roſe leaf, about the bigneſs of the little Oval 
in the hillock, C, marked with the Figure X. in which I have not par- 
ticularly obſerv'd all the other forms of the ſurface of the Roſe-leaf, as 
being little to my preſent purpole. 

Now. if theſe Cods have a ſeed in them fo proportion'd to the Cod, as 
thoſe of Pixzks, and Carnations, and Colambines, and the like, how unima- 
ginably ſmall muſt each of thoſe ſeeds neceſſarily be, for the whole 
length of one of the largeſt of thoſe Cods was not ;z; part of an Inch; 
ſome not above 7; 4 and therefore certainly, very many thouſand of 
them would be unable to make a bulk that ſhould be viſible to the naked 
eye; and if each of theſe contain the Rudiments of a young Plant of the 
ſame kind, what muſt we fay of the pores and conſtituent parts of that ? 

The generation of this Plant ſeems in part,aſcribable to a kind of 441/- 


dew or Blight, whereby the parts of the leaves grow ſcabby, or putrify'd, 


as it were, ſo as that the moiſture breaks out in little ſcabs or ſpots, which, 
as I faid before, look like little knobs of a red gummous ſubſtance. , 

From this putrify'd ſcabb breaks out this little Vegetable ; which may 
be. ſomewhat like a Mould or Mofi;, and may have its equivocal genera- 
tion much after the ſame manner as I have ſuppoſed Aſs or Mould to 
have, and to be a more fimple and uncompounded kind of vegetation, 
which is ſet a moving by the putrifa@ive and fermentative heat, joyn'd 
with that of the ambient aerial, when (by the putrifaCftion and decay of 
ſome other parts of the vegetable, that for a while ſtaid its = s) it is 

it by reaſon 
of its regulators, moves and acts after quite another manner then it did 
when a coagent in the more compounded machine of the more-perfect 
Vegetable. 

And from-this very ſame Principle, I imagine the 2:ſjeto of Oaks, 
Thorns, Appletrees, and other Trees, to have its original : It ſeldom or 
never growing on any of thoſe Trees,till they begin to wax decrepid,and 
decay with age, and are peſter'd with many other infirmities. 

Hither alſo may be referr'd thoſe multitudes and yarieties of Auſbroms, 
{uch as that,call'd Jew-s-ears, all forts of gray and green Moles, &c. _—_ 

infeſt 
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infeſt all kind of Trees,ſhrubs,and the like,eſpecially when they. come to 
any bigneſs. And this we ſee to be very much the method of Nature 
throughout its operations, putrifadive Vegetables very often producing a 
Vegetable ofa much leſs compounded nature, and, of a much inferiour 
tribe ; and patrefaFive animal ſubſtances degeneratipg into ſome kind of . 
animal production of a much interiour rank,and of,a more fimple nature, 

Thus we find the humours and ſubſtances of the, body,upon patrifa@i+ 
on,to produce ſtrange kinds of moving Vermine : the patrifadron of the 
{limes and juices of the Stomack and Guts, produce Worms almoſt like 
Earth-worms,the Wheals in childrens hands produce a little. Worm,call'd 
a Wheal-worm : The bloud and milk, and other hymours, produce other 
kinds of Worms, at Jeaſt, 1t we may believe what is dehverd.to us by 
very famous Authors ;z though, I confels, I have not yet been able to dit- 
cover ſuch my elf; 

And whereas it may ſcem ſtrange that Vinegar, Meal, muſty Casks , &c, 
are obſerv'd to breed their differing kinds of InſcCts, or living creatures, 
whereas they being Vegetable ſubſtances, ſeem to be of an inferiour kind, 
and fo unable to produce a creature more noble, or of a more com- 
pounded nature then they themſelves are of, and ſo without ſome con- 
current ſeminal principle, may be thought utterly unfit for ſuch an ope- 
ration 3 I muſt add, that we cannot preſently poſitively ſay, there are 
no animal ſubſtances, either mediately, as by the ſoil or fatning of the 
Plant from whence they ſprung,or more immediately,by thereal mixture 
or compolition of ſuch ſubſtances, join d with them ;,,or perchance ſome 
kind of Inſet, in ſuch places where ſuch kind of putrify:ng or ferment- 
ing bodies are, may, by a certain inſtinEt of nature, ejeCt ſome ſort of ſe- 
minal principle, which cooperating with various kinds of putrifying fub- 
ſtances, may produce various kinds of InſeCts.or Animate bodies: For we 
find in moſt forts of thoſe lower degrees of Animate bodies, that the 
putrifying {ubſtances on which theſe Eggs, Seeds, or ſeminal principles 
are ca(t by the Inſect, become, as it were, the Matrices or Wombs that 
conduce very much to their generation, and may perchance alſo to their 
variation and alteration, much after the ſame manner, as, by ſtrange and 
unnatural copulations, ſeveral new kinds of Animals are produc'd, as 
Axles, and the like, which are uſually call'd Monſtrous, becauſe a little 
unuſual, though many of them have all their principal parts as perfect! 
ſhapd and _— for their peculiar uſes, as any of the moſt nerfett 
Ammals.- If therefore the prtrifyine body.on. which. any kind of teminal 
- or-vita-principle chances tobe caſt, become ſomewhat more then meecr- 
ly a nurſing and foſtering helper in the generation and production of 
any kind of Animate body, the more neer it approaches the true nature 
of a Womb, the more power will it have onthe by-blow it incloſes. But 
_ of this ſomewhat more in the deſcription of the Water-gnat. Perhaps 
ſome more accurate Enquiries and Obſervations about theſe matters 
might bring the Queſtion to ſome certainty, which would be of no {mall 
concern in Natural Philoſophy. | 

But that putrifzing animal ſubſtances may produce animals of an inferior 


S 2 kind, 
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kind, I ſee not any ſo very great a difficulty, but that one may, without 
much abſurdity,admit : For as there may be multitudes of contrivances 
that go to the making up of one compleat Animate body ; fo, That ſome 
of thoſe coadjutors.in the perfect exiſtence and lite of it, may be vitiated, 
and the life of the whole deſtroyed, and yet ſeveral of the conſtituting 
contriyances remain intire,I cannot think it beyond imagination or poſſibi- 
tity; no more then that a like accidental proceſs,as I have el{where hinted, 
may alſo be ſuppoſed to explicate the method of Nature in the Metamor- _ 
phofis of Plants. And though the difference between a Plant and an Ani- 
mal be very great, yet I have not hitherto met with any ſo cogent an Ar- 
gument, as to make me poſitive in affirming theſe two to be altogether 
Heterogeneons,and of quite differing kinds of Nature: And befides,as there 
are many Zoophyts, and ſenſitive Plants(divers of which T have ſeen, which 
are ofa middle nature,and ſeem to be Natures tranſition from one degree 
to another, which may be obſerv'd inal] her other paſlages, wherein ſhe 
is very ſeldom obſerv d to leap from one ſtep to another) ſo have we.in 
ſome Authors, Inſtances of Plants turning into Animals, and Animals into 
Plants, and the like;3 and ſome other very ſtrange (becauſe unheeded) 
proceedings of Nature; ſomething of which kind may be met with, in 
the deſcription of the FWater-Gnat, though it be not altogether fo direct 
to the preſent purpoſe. | 

But to refer this Diſcourſe of Animals to their proper places, I ſhall 
add, that though one ſhould ſuppoſe, or it ſhould be pgov'd by Obſferva- 
tions, that ſeveral of theſe kinds of Plants are accidentally produc'd by a 
caſual patrifaFion, I ſee not any great reaſon to queſtion, ho that, not- 
withſtanding its own produCtion was as twere caſual], yet it may germi- 
nate and produce ſeed, and by it propagate its own, that is,a new Species, 
For we - not know, but that the Omnipotent and All-wiſe Creator 
might as direCtly deſign the ſtructure of fuch a Vegetable, or ſuch an 
Animal to be produc'd out of ſuch or ſuch a putrifa@ior or change of 
this or that body, towards the conſtitution or ſtructure of which, he 
knew it neceſlary, or thought it fit to make it an ingredient ; as that the 
digeſtion or moderate heating of an Egg, either by the Female, or the 


* Sun, or the heat of the Fire, or the like, ſhould produce this or that Bird ; 


or that PwtrifaFive and warm ſteams ſhould,out of the blowings.as they 
call them, that is, the Eggs of a Flie,produce a living Magot, and thar,by 
rees, be turn'd into an Axrelia, and that, by a longer and a propor- 
tion'd heat, be #ranſmuted into a Fly. Nor need we therefore to ſuppoſe 
It the more imperſett in its kind, then the more compounded Vegetable 
or Animal of which it 1s a parts for he might as compleatly furniſh it 
with all kinds of contrivances neceffary for its own exiſtence, and the 
propagation of its own Species, and yet make it a part of a more com- 
xt as a Clock-maker might make a Set of Chimes to be a 

part ofa Clock, and yet, when the watch part or ſtriking part are taken 
away, and the hindrances of its motion remov'd, this chiming part 
may go as accurately, and ſtrike its tune as exaCly, as if it were ſtill a 
part of the compounded Artowater, So, though the original cauſe, or 
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ſeminal principle from which this minute Plant on Rofe leaves did ſpring; 
yere, before the corruption caus'd by the Mill-dew, a component part 
of the leaf on which it grew, and did ſerve as a coagent in the proqdutti- 
on and conſtirution of 1t, yet might it be ſo conſummate; as co produce a 
ſced which might have a power of propagating the ſame ſpecies:the works 
of the Creator ſeeming of ſuch an excellency,that though they are unable 
ro help to the perfeCting of the more compounded exiſtence of the greater 
Plant or Animal,they may have notwithſtanding an ability of ating ſingly 
upon their own internal principle, fo as to produce a Vegetable body; 
chough of a leſs compounded nature, and to proceed fo farr in the' me- 
thod of other Vegetables, as ro bear flowers and ſeeds, which may be ca- 
pabale of propagating the like. So that the little caſes which appear to 
grow on the top of the flender ſtalks, may, tor ought Tknow, though I 
ſhould ſuppoſe them to ſpring from the perverting of the uſual courſe of 
the parent Vegetable, contain a feed, which, being ſcatter'd on other 
Jeaves of the ſame Plant, may produce a Plant of much the ſarhe kind, 

Nor are Damaſk-Roſe leaves the onely leaves that produce theſe 
kinds of Vegetable ſproutings; for I have obſerv'd them allo in ſeveral 
ether kinds of Roſe leaves, and on the leaves of ſeveral forts of Briers, 
and on Bramble leaves they are oftentimes to be found in very great 
cluſters; ſo that I have fonnd in one chaſter,three,four, or five hundred of 


them, making a very eonſpicuous black tpot or ſeab on the back fide of 
the leaf. 
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Obſerv. X X. Of blue Mould, and of the firſt Principles of Ves 
petationariſing from PutretaQtion. 


— 


-D Blue and White and ſeveral kinds of hairy mouldy ſpots, which 
are obſervable upon divers kinds of putrify'd bodies, whether Ani- 
mal ſubſtances,or Vegetable,ſuch as the ſkin, raw or drefs'd, flcth,bloud, 
humours, milk, green Cheeſe, e*c.. or rotten ſappy Wood, or Herbs; 
Leaves, Barks, Roots, Ec. of Plants, are all of them nothing elſe bur ſe- 
veral kinds of ſmall and varioufly figur d Muſhroms, which, from conve- 
nient materials in thoſe pririfping bodies, are, by the concurrent hear of 
the Air, excited to a certain kind of vegetation, which will not be-un- 
worthy our more ſerious ſpeculation.and examination, as I ſhall by and 
by ſhew. Bur, firſt, I muſt premiſe a ſhott deſcription of this Specimezr; 
which I have added of this Tribe, in the firft Figure of the X II. Scheme, 
which is nothing elſe but the appeatance of a Foal) white ſpot of hairy 
moold tnultiendes of which I found ro beſpeck & whiten over the red &0- 
yers of a ſmall book, which, it ſeetts, were of Sheeps-fkin,that being more 
_ - ou —_— _ in a yy clean oY then other leathers; 
ele fpots appear d.through a #erofcope,to be a very pretty ſhap' 

Vegetative body, which Een sIthoft the ſame part of the Dore 
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out multitudes of ſmall long cylindrical and tranſparent ſtalks,not exac- 
ly ſtreight,but a little bended with the weight of a round and white knob 
that grew on the top of each of them; many of theſe knobs I obſerv'd 
to be very round, and of a ſmooth ſurface, ſuch as A A, &c. others 
ſmooth likewiſe. but a little oblong,as B; ſeveral of them a little broken, 
or cloven with chops at the top, as C; others flitter'd as 'twere, or flown 
all to pieces, as D D. The whole ſubſtance of theſe pretty bodies was 
ofa very tender conſtitution, much like the ſubſtance of the ſofter kind 
of common white Muſhroms, for by touching them with a Pin, I found 
them to be bruſed and torn ; they ſeem'd each of them to have a di- 
ſtin& root of their own ; for though they grew neer together ina cluſter, 
yet I could perceive each ſtem to riſe out of a diſtinCt part or pore of the 
Leather; ſome of theſe were ſmall and ſhort, as ſeeming to have been but 
newly ſprung up, of theſe the balls were for the moſt part round, others 
were bigger.and taller,as being perhaps of a me growth,and of theſe, 
for the moſt part, the heads were broken, and ſome much waſted, asE; 
what theſe heads contain'd I could not perceive ; whether they were 
knobs and flowers, or ſeed caſes, I am not able to ſay, but they ſeem'd 
moſt likely to be of the ſame nature with thoſe that grow on Muſhroms, 
which they did, ſome of them, not a little reſemble. 

Both their ſmell and taſte, which are aCtive enough to make a ſenſible 
impreſſion upon thoſe organs, are unpleaſant and noifome. 

I could not find that they would ſo quickly be deſtroy'd by the aCtual 
flame of a Candle, as at firſt {fight of them I conceived they would be,but 
they remain'd intise after.I had paſt that _ of the Leather on which 
they ſtuck three or four times through the flame of a Candle; fo that, it 
ſeems they are not very apt to take fire, no more then the common white 
Muſhroms are when they are ſappy:-- | 

There are a aulticads of other ſhapes, of which theſe Microſcopical 
Muſhroms are figur'd, which would have been a long Work to have de- 
{cribed,and would not have ſuited ſo well with my defign in this Treatiſe, 
onely,amongſt the reſt, I muſt not forget to take notice of one that was a 
little like to, or reſembled, a Spunge, conſiſting of a multitude of little 
Ramifications almoſt as that body does, which indeed ſeems to be a kind 
of Water-Muſhrom, of a very pretty texture, as I elſc-where manifeſt, 
And a ſecond, which I muſt not omit, becauſe often mingled, and neer 
adjoining to theſe I have deſcrib'd,and this appear'd much like a Thicket 
-of bufhes, or brambles, very much branch'd;andextended;ſome of them, 
toa preat length, in proportion to their Diameter,like creeping brambles. 

The manner of the growth and formation of this kind of Vegetable, is 
the third head of Enquiry,which, had I time,I ſhould follow : the figure 
and method of Generation in this concrete ſeeming. to me, next after 
the Enquiry into the formation, figuration, or chryſtalization of Salts, to 
be the moſt ſimple, plain, and cafiez and it ſeems to be a aredium 
through which he muſt neceſſarily paſs, that would with any likelihood 
inveſtigate the forma informans of Vegetables : for as I think that he ſhall: 
find it a very difficult taſk, who undertakes to diſcover the form of Sa- 
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line cryſtallizations, without the conſideration and prefcience of the na- 
ture and reaſon of a Globular torm, and as diftculr to expticate this con- 
figuration of Muſhroms, without the previous conlideration of the torm 
of Salts; ſo will the enquiry into the torms of Vegetables benno leſs, if 
not much more difhcult, without the fore-knowledge of the torms of 
Muſhroms, theſe ſeveral Enquirics having no lets dependance one up- 
on another. then any ſcle& number ot Propolitions 1n MathematicatEle- 
ments may be made to have. | £424 

Nor dol imagine that the ſkips from the one to another will be found 
very great, it beginning from fluidity, or body without any torm, we 
deſcend gradually.till we arrive at the higheſt torm of a bruite Animal's 
Soul, mation the ſteps or foundations of our Enquiry, Flxzdity. Orbicits 
lation, Fixation, Angulization, or Cryſtallization Germination or | Ebulli- 
tion. Veeetation,Plantanimation, Animation, Senſation, Imagination. 

Now, that we may the better proceed in our Enquiry, It will be re- 

quiſite ta conſider : 

Firſt, that Mould and Muſhroms require no ſeminal property. but the 
former may be produc'd at any time from any kind of putrifyivg Animal, 
or Vegetable Subſtance,as Fleſh,e*c. kept moiſt and warm;and the latter, 
if what Mathiolas relates be true, of making them by Art, are as much 
within our command, of which Matter take the Epztomre which Mr. 
Parkinſon has deliver'd-in his Herbal, in his Chapter of Afſhroms, becauſe 
[ have not Mathiolw now by me : Unto theſe Myſhromws (laith he) zray 
alſo be adjoyn'd thoſe which are made of Art (whereof Mathiolus z:akes men- 
tion) that grow naturally among certain ſtones in Naples, and. that the 
flones being digg'd up, and carried to Rome, and other places, where they 

fet them in their Wine Cellars, covering them with a little Eartb,axd ſprink- 
ling a little warm water thereon, would within four days produce Mauſhrows 
fit to be eaten, at what time one will: Ar alſo that Muſhroms may be made 
to grow at the foot of a wilde Poplar Tree, within four days after; warns 
water wherein ſome leaves bave been diſjoty d ſhall be pour'd into the Root 
(which mmſt be ſlit) and the ſtock above ground. | 
. Next, that as Muſhroms may be generated without ſeed, fo does it 
not appear that they have any ſuch thing as ſeed in any part of then; for 
having conſidered ſeveral kinds of them, I could never @nd any thing in 
them that I could with any probability gheſs to be the feed of it, fo that 
it does not as yet appear (that 'I know of ) that Muſhroms may be ge- 
nerated from a feed, burthey rather feem to-depend merely-upon-a con-= 
venient wonſtitution of the matter out of which they are made, and a 
concurrence of either natural or artificial heat. | 

Thirdly,that by ſeveral bodies (as Salts and Metals both in Water and 
inthe air, and by ſeveral kinds of ſnblimations in the Air) actuated and 
— with a congruous heat, there may be produc'd ſeveral kinds of 
dies as curiouſly, if not of a more compos'd Figure ; ſeveral kinds of 

ring or Ebulliating Figures ſeem to manifeſt; as witneſs the. footing 

in the ReGification of fpirits of Urize, Hart-horn, Bloud, &c. witnels al 

the curious branches of evaporated di{lolutions, fome of them agamſt 
Te the 
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the ſides of the containing Jar: others ſtanding up, or growing an end, 
out of the bottom, of which I have taken notice of a very great variety. 
But above all the reſt, It is a very pretty kind of Germination which is af- 
forded us in the Silver Tree, the manner of making which with Mercu 
and Silver, is well known to the Chymilſts, in which there is an Ebullition 
or Germination, very much like this of Muſhroms, it I have been rightly 
inform'd of 1t. 

Fourthly, I have very often taken notice of, and alſo obſerv'd witha 
Microſcope, certain excreſcencies or Ebullitions in the ſnuff of a Candle, 
| which, partly from the m—_ of the ſmoaky particles as they are car- 

ryed upwards by the current of the rarify'd Air and flame, and partly 
alſo from a kind of Germination or Ebullition of ſome actuated —_—_ 
parts which creep along and filter through ſome {mall ſtring of the Week, 
are formed into pretty round and uniform heads, very much reſembling 
the form of hooded Muſhroms, which, being by any means expos'd to the 
freſh Air, or that air which encompaſſes the flame, they are preſently 
W4g lick'd up and devour'd by it, and vaniſh. 
The reaſon of which Phenomenon ſeems to me.to be no other then this : 
That when a convenient thread of the Week is ſo bent out by the ſides 
of the ſnuff that are about half an Inch or more; remov'd above the 
bottom,or loweſt part of the flame,and that this part be wholly included 
in the flame ; the Oyl (forthe reaſon of filtration, which I have elle- 
where rendred) being continualy driven up the ſnuff, is driven like- 
wiſe into this ragged bended-end, and this being remov'd a good 
diſtance, as half an Inch or more, above the bottom of the flame, the 
arts of the air that paſſes by it, are already, almoſt fatiated with the di(- 
Ob of the boiling unCtuous ſteams that iſſued out below, and there- 
fore are not onely glutted, that is, can diſſolve no more then what they 
are already ating upon, but they carry up with them abundance of 
unQuous and footy particles, which meeting with that rag of the Week, 
- thatis plentifully fill'd with Oyl, and onely ſpends it as faſt as it evapo- 
rates, and not at all by diſſolution or burning, by means of theſe ſteamy 
arts of the filterated Oyl iſhung out at thefides of this ragg, and being 
inclos'd with an air that 1s already fatiated and cannot prey upon them 
nor burn them, the aſcending ſooty particles are ſtay'd about it and fix'd, 
ſo as that about the end of that ragg or hlament of the ſnuff, whence the 
greateſt part of the ſteams iſſue, there is conglobated or fix'd a round 
and pretty uniform cap, much reſembling the head of a Muſhrom, which, 
if it be of any great bigneſs, you may obſerve that its underſidF will be 
bigger then that which is above the ragg or ſtem of it; for the Oyl that is 
brought into it by filtration, being by the bulk of the cap a little thelter'd 
from the heat of the flame, does by that means iſſue as much out from be- 
neath from the ſtalk or downwards, as it does upwards, and by reafon of 
the great acceſs of the adventitious ſmoak from beneath,it increaſes moſt 
that way. Thatthis may be the true xeaſon of this Phenomenon, I could 
produce many Arguments and imepts to make it probable; As, 
Firſt, that the Fz/tration carrics the Oyl to the top of the Week. at leaſt 
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as high as theſe raggs, 18 viſible to one that will obſerve the {nuff of a: 
burning Candle with a Aftcroſcope, where he may ſee an Ebullitjon « or" 
bubbling ofthe Oy], as high as the ſnuff looks black. 

Next.that it does ſteam away more then burn; I could tell you of the 
dim burning of a Candle, the longer the ſnuft be which ariſes freen the' 
abundance of vapours out of the higher parts of it. 

And, thirdly, that in:the middle of the flame of the Candle, neen the 
top of the ſnuff, the fire or ditiolving principle is nothing neer:fo-ſktopg; 
as neer the bottom and out edges of the flame, zvhich may be obſery' dby 
the burning aſunder of a thread, that will firſt break in thoſe: Po that 
the edges of the flame touch, and not in the middle. 

And 1-could add ſeveral Obſervables that I havetaken active ofin che 
flame of a Lamp actuated with Bellows, and very many others that;con-: 
firm me in my opinion, but that it is nor ſo much ro my preſent purpole, 
which is oncly to confider this concreet in the ſnuff of a Candle;iſofarr 
as it has any reſemblance of a Muſhrom, to the confideration-of which, 
that I may return, I ſay, we may alſo obſerve: | 

In the firſt place, that the droppings or trillings of Lapideſcent waters 
in Vaults under ground,ſeem to conſtitute a kind of petrifyd body;torm'd 
almoſt like ſome kind of Muſhroms inverted,in ſo much that I have ſeen 
ſome knobb'd a little at the lower end, though tor the molt part; mdeed 
they are otherwiſe ſhap'd,and taper'd towards the end; the fad of 
which ſeemsto be from no other reaſon but this, that the water by ſoak 
ing through the earth and Lime (for I gheſs that ſubſtance toadd-miich 
to it petrifying quality) does ſo impregnate it ſelf with ſtony partioles, 
that hanging in drops in the root of the Vault, by. reafon»that the 
ſoaking of the water is but ſlow, it becomes expos'd tothe Air, andthere+1 
by the outward part of the drop by degrees grows hard, by reafonthat 
the water gradually evaporating the ſtony particles neer the outfides of 
the drop begin to touch, and by = = to dry and grow cloſer toge- 
ther, and at length conſtitute a cruſt or thell about the drop; and this 
ſoaking by degrees, being more and more ſupply'd, the drop 'grows 
longer and longer, and the fides harden thicker and thicker rinto a 
Quill or Cane, and at length, that hollow or pith becomes almoſt ſtop'd 
up, and folid : afterwards the ſoaking of the petrifying water, finding no 
longer a paſlage through the middle, burſts out, and ericklcs down the 


_qut{ide, and as the water evaporates, leaves new ſuperinduc'd- fhells, 


which more and more {well the bulk” of thoſe Tceicſes and becauſe of | 


| the great ſupply from the Vault, of petrifzizg water, thoſe bodies grow 


bigger and bigger next to the Vault; and taper or {ſharpen towards-the 
point 3 for the acceſs from the arch of the Vault being but very flow,and 
conſequently the water being ſpread very thinly over the ſurtace of the 
Iceicle, the water begins to ſettle befgre'it can reach to the bottom or 
Corner end of it: ; whence, if you break one of theſe, you would almoſt 
Imagine it a ſtick of Wood petrify 4, it having fo pretty a reſemblance of 
pith and grain, and if you look on the outfide of a piece, or-of one 
whole, you would think no leſs, both from its vegetable roundneſs and, 
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tapering form ; but whereas all Vegetables are obſerv'd to ſhoot and 
you perpendicularly upwards, this does ſhoot or propend diredtly 
ownwards. | 

By which laſt Obſervables, we ſee that there may be a very pretty 
body ſhap'd and concreeted by Mechanical principles, without the leaſt 
ſhew or probability of any other ſeminal formatrrx. 

And fince we find that the great reaſon of the Phenomena of this pret- 
ty petrifaion, are to be reduc'd from the gravity of a fluid and pretty 
volatil body impregnated,with ſtony particles, why may not the Pheno- 
mera of Ebullition or Germination be in part poſtibly enough deduc'd 
from the levity of an impregnated liquor, which therefore perpendicu- 
larly aſcending by degrees, evaporates and Jeaves the more ſolid and 
fix'd parts behind in the form of a Muſhrom, which is yet further diverſi- 

fy d and ſpecificated by the forms of the parts that impregnated the li- 

quor, and compoſe or help to conſtitute the Muſhrom. * 

That the forememtion d Figures of growing Salts, and the Silver Tree, 
are from this principle, I could very ecafily maniteſt ; but that I have not 
now a convenient opportunity of following it, nor have I made a ſuffict- 
ent number of Experiments and Obſcrvations to propound, explicate,and 
prove ſo uſefull a Theory as this of Muſhroms: tor, though the con- 
trary principle to that of petrify d Iceicles may be in part a cauſe; yet 
I cannot but think, that there is ſomewhat a more complicated cauſe, 
though yet Mechanical, and poſhible to be explain'd: 

We therefore have further to enquire of it, what makes it to be ſuch a 
liquor, and to aſcend, whether the heat of the Sun and Air, or whe- 
ther that of firmentiation and prtrifaion, or both together z as allo whe- 
ther there be not a third or fourth ; whether a'Saline principle be not a 
conſiderable agent in this buſineſs alſo as well as heat ; whether alſo a fixa- 
tion, precipitation or ſettling of certain parts out of the aerial Muſhrom 
may not be alſo' a conſiderable coadjutor in the buſmeſs. Since we find 
that many pretty beards or ſtirie of the particles of Silver may be preci- 
pitated upon a piece of Braſs put into a ſolxtion of Silver very much di- 
luted with fair water, which look not unlike a kind of mould or hoar 
upon that piece of metal z and the hoar froſt looks like a kind of mould z 
and whether there may not be ſeveral others that do concurr to the pro- 
duction of a Muſtrom, having not yet had ſufficient time to proſecute ac- 

cording-to my delites, I mult referr this to a better opportunity of my 
own, or leave and recommend it to the more diligent enquiry and exa- 
mination of ſuch as can be maſters both of leiſure and convemencies for 
ſuch an Enquiry. 

And in the mean time, I muſt conclude, that as far as I have been able 
to look into the.nature of this Primary kind of lite and vegetation, I can- 
not find the leaſt probable argument to perſwade me there is any other 
concurrent cauſe then ſuch as is purcly Mechanical, and that the effects 
or produttions are as neceſlary upon the concurrence of thoſe cauſes as 
that a Ship, when the Sails are hoiſt up, and the Rudder is ſet toſucha 

| poſition,ſhould,when the Wind blows, be mov'd in fuck a way or courſe 
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to that or t'other place; Or, as that the bruſed Watch, which I men- 
tion in the deſcription of Moſs, ſhould, when thoſe parts which-hindred 


I2I 


its motion were fallen away, begin to move, but after quite another man- 


ner then it did before. 
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Obſerv. KX1. Of Moſs, and ſeveral other ſmall vegetative Sub- 
ſtances. 


Ofs is a Plant, that the wiſeſt of Kings thought neither unworthy 
his ſpeculation, nor his Pen, and though amongſt Plants it be in 
bulk one of the ſmalleſt, yet itis not the leaſt conliderable : For, as to its 
ſhape, it may compare for the beauty of it with any Plant that grows, 
and bears a much bigger breadth; it has a root almoſt like a ſeedy Parſ- 
nep, furniſh'd with ſmall ſtrings and ſuckers, which are all of them finely 
branch'd, like thoſe of the roots of much bigger Vegetables; out of this 
ſprings the ſtem or body of the Plant, which is fomewhat @nadrangular, 
rather then Cylindrical, moſt curioutly fluted or ſtrung with imall creaſes, 
which run,for the moſt part, para/el the whole ſtem ; on the ſides of this. 
are cloſe and thick ſer, a multitude of fair,Jarge,well-ſhap'd leaves, ſome 
of them of a rounder, others of a longer ſhape, according as they are 
younger or older when pluck'd ; as I gheſs by this, that thoſe Plants that 
had the ſtalks growing trom the top of them, had their leaves. of a-much 
longer ſhape, all the ſurface of each ſide of which, 1s curioutly cover'd 
with a multitude of little oblong tranſparent bodies, in the manner as 
you ſee it expreſs'd in the leaf B, in the XIIT. Scheme. =_ 

This Plant, when young and ſpringing up, does much reſemble a Houſ- 
leek, having thick leaves,almoſt ike thar, and ſeems to be ſomwhat of kin 
to it in other particulars; alſo from the top of the leaves, there ſhoots out 
a ſmall white and tranſparent hair, or thorn : This ſtem, in time,come to 
ſhoot out into a long,roundand even ſta]k, which by cutting tranſverſly, 
when dry, I manifeſtly found to be a ſtiff, hard, and hollow Cane, or 
Reed, without any kind of knot, or ſtop, from its bottom, where the 
leaves encompals'd it, to the top. on which there grows a Jarge ſeed caſe, 
A, coverd with a thin, and more whitiſh ſkin, B, terminated in a long 
thorny top, which-at-firſt-covers-all-the-Caſe;-and-by degrees, as thar 


ſwells, the ſkin cleaves, and at length falls off, with its thorny top and alt 


(which is a part of it) and leaves the ſeed Caſe to ripen, and by degrees, 
._ to ſhatter out its ſeed at a place underneath this. cap, B, which before 
the ſeed is ripe, appears like a flat barrd button, without any hole inthe 
middle; but as it ripens, the button grows bigger, and a hole appearsin 
the middle of it, E, out of which, in all probability, the ſeed falls: For 
asitripens by a ptoviſion of Nature, that end of this Caſe turns down- 
ward after the ſame manner as the ears of Wheat and Barley uſually do 
and opening ſeveral of theſe dry-red Caſes, F, I found them to be 
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ite holſow,without any thing at all in them ; whereas when I cut them 
afander with a ſharp Pen-knife when green, I found in the middle of this 
great Caſfe,another ſmaller round Caſe,between which two,the interſtices 
were fill'd with multitudes of ſtringie fibres, which ſeem'd to ſuſpend the 
leſſer Caſe in the middle of the other, which (as farr as L was able to diſ- 
cern) ſeem'd full of exceeding ſmall white ſeeds, much like the ſeed-bagg 
in the knop of a Carnation, after the flowers have been two or three 
days,or a week,fallen off; but this I could not fo perfectly diſcern, and 
therefore canhtot poſitively affirm it. 

After the ſeed was fallen away, I found both the Caſe, Stalk.,afthid Plant, 
all grow red and wither, and from other nw of the root continually to 
ſpring new branches or {lips, which by degrees increaſed, and grew at 
bigg as the former, ſeeded, ripen'd, ſhatter'd, and wither'd. 

could not find that it obſerv'd any particular ſeaſons for theſe ſeveral 
kinds of growth, but rather found it to be ſpringing, mature, ripe, ſeedy, 
and wither d at all times of the year ; But I found it moſt to flouriſh and 
increaſe in warm and moiſt weather, 

It gathers its nouriſhments,for the moſt part,out of ſome Lapideſcert,or 
other fubſtance corrupted or chang'd from its former texture, or ſtib- 
ſtantial form; for I have found it to grow on the rotten parts of Stohe, 
of Bricks, of Wood, of Bones, of Leather, ec. 

It oft grows on the barks of ſeveral Trees, ſpreading it ſelf, ſometimes 
from the ground upwards, and ſometimes from ſome chink or cleft of 
the bark of the Tree, which has fone patrify'd fubſtance in it ; but this 
ſeems of a diſtinEt kind from that which I obſerv'd to grow on prtrefy'd 
ihanimate bodies, and rotten earth. 

There are alſo great varieties of other kinds of Moles, which grow on 
Trees, and ſeveral other Plants, of which I ſhall here make no mention, 
nor of the Moſs growing on the ſkull of a dead man, which much te- 
ſembles that of Trees. 

Whether this PJant does ſometimes originally ſpring or riſe out of cor- 
ruption, without any difſeminated feed, I have not yet made trials enough 
to be very much, either poſitive or negative; for as it ſeems very hard to 
conceive how the ſeed ſhould be generally diſpers'd into all parts where 
there is a corruption, begun, unleſs we may rationally ſuppoſe, that this 
ſeed being ſo exceeding tmall;and conſequently exceeding light,js there- 

by taken up, andcarried to and fro in the Air into every place,and by 


the falling dropfof ram is waſhd down outof it, and fo-difpers d into all  -. 


places, and there onely takes root and propagates, where it finds a con- © 
__yenient ſoil or matrix for it tothrive in; ſo 1f we will have it to procted 

— from corruption, it isnot leſs difficult to conceive, 

* __ Firſt, howthe corruption of any Vegetable, much leſs of any Stone or 
Brick, ſhonld be the Parent of fo curiouly figur'd, and fo petfett a 
Plant as this is. But here indeed, IT cannot but add. that it ſeems rather to 
be a produdt of the Rain in thoſe bodies where it isſtay'd, then of the 
yery bodies themſelves, fince T have found it growing on Marble, and 
Flint ; but always the Microſcope, if not the naked eye, would difcover 
ome lictle hole of Dirt in which it was rooted. | Next, 
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Next,how the corruption of each of thoſe exceedingly differing bodies 
ſhould all confpire to the production of the ſame Plant,that is,that Stones, 
Bricks, Wood, or vegetable fubſtances, and Bones, Leather, Horns, or 
atnmate ſubſtances, unleſs we may with ſome plauſtbleneſs ſay, that Air 
and Water are the coad jurors, or mrenfiraums,in all kinds of putrifa@ions, | 
and that thereby the bodies (though whilſt they rerain'd their fubſtan- 
tial forms, were of exdceeng dittering natures, yet)fince they are diflolv'd 
and mixt into another, they may be very Homrogeneowe, they being almoſt 
reſolv d again into Air, Water,and Earth; retaining,perhaps, one part of 
their vegetarive faculty yet entire, which meeting with congruous aſ- 
filtants, fach as the hear of the Air, and the fluidity of the Water, and 
ſuch like coadjutors and. conveniences, acquires a certain vegetation for 
a time, wholly differing perhaps from that kind of vegetation it had 
before. "0 

Toexplain my meaning a little better by a groſs Similitude : 

Suppoſe 2 curious piece of Clock-work, that had had fcveral motions 
and contrivances in it, which, when in order, would all have mov'd in 
their deſign'd methods and Perious. We will further ſuppoſe, by ſome 
tneans, that this Clock comes to be broken, bruſed, or otherwiſe difor- 
dered, ſo that ſeveral partsof it being diſlocated, are impeded, and fo 
ſtand (till, and not onely hinder its own progreſſive motion, and produce 
not the effet which they were defign'd for, but becauſe the other parts 
alſo have a dependence upon them, put a ſtop to their motion likewile ; 
and fo the whole Inſtrument becomes unſerviceable,, and not fit for any 
uſe. This Inſtrument afterwards, by ſome ſhaking and tumbling, and 
throwing up and down, comes to have ſeveral of its parts ſhaken our, and 
ſeveral of its curious motions, and contrivances, and particles all fallen 
aſunder ; here a Pin falls out, and there a Pillar, and here a Wheel, and 
there a Hatnmer, and a Spring, and the like, and among the reſt, awa 
falls thoſe parts alſo which were bruſed and diforder'd, and had all chis 
while impeded the motion of all the reſt; hereupon ſeveral of thoſe other 
motions that yet remain, whoſe ſprings were not quite run down, being 
now at liberty, begin each of thera to move,thus or thus, but quite after 
another method then before, there being many regulating parts and the 
like, fallen away and loſt. Upon this, the Owner, who chances to hear 
and obſerve ſome of theſe eftefts, being ignorant of the Watch-makers 
Art, wonders what is betid his Clock, and prefently imagines that 
_ ſome Artiſt has been at work, and has ſet his Clock m arder, and made a 
_mewkind of of it; but upon-examining circumitances,he finds 
there was no ſuch matter, but that the caſual ſ{hpping out of a Pia had } 
made ſeveral parts of his Clock fall to pieces, and that thereby the ob- | 
ſtacle that all this while hindred his Clock, = with other uſchull | | 
- parts were fallen out, and fo his Clock was ict at liberty. And upon = 

winding up thoſe fprings again when run down, he finds his Clock to go, = 
| 
| 
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but quite after another manner then it was wont heretofore. 
And thus may it be perhaps in the buſineſs of Mots and Mould, and 
Mulhroms, and feveral other ſpontaneous kinds of vegrrations, which 


may 
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may be causd by a vegetative principle, which was a coadjutor to the 
life and growth of the greater Vegetable, and was bythe deſtroying 
of the life of it ſtopt and impeded in performing its office z but after- 
wards, upon a further corruption of ſeveral parts that had all the while 
impeded it, the heat of the Sun winding up, as it were, the ſpring, ſets it 
again into a vegetative motion, and this being ſingle, and not at all regu- 
Jated as it was beforetwhen a part o f that greater machine the priſtine ye- 
getable)is mov'd after quite a differing manner.and produces effects very 
differing from thoſe it did before. 

But this I propound onely as a conjecture, not that I am more enclin'd 
to this Hypotheſis then the ſeminal, which upon good reaſon | gheſs to be 
Mechanical alſo, as I may elſewhere more fully ſhew : But becauſe I may, 
by this, hint a poſſible way how this appearance may be ſolv'd ; ſuppoſing 
we ſhould be driven to confels from certain Experiments and Obſervati- 
ons made, that ſuch or ſuch Vegetables were produc'd out of the cor- 
ruption of another, without any concurrent ſeminal principle (as TI have 
given ſome reaſon to ſuppoſe, in the deſcription of a Microſcopical Muſh- ' 
rome) without = all from'the infinite wiſdom of the Creator, 
For this accidental production, as I may call it, does manifeſt as much, if 
not very much more, of the excellency of his contrivance as any thing in 
the more perfeCt vegetative bodies of the world, even as the accidental 
moticn of the Automator does make the owner fee, that there was much 
more contrivance init then at firſt he imagin'd. But of this I have added 
more in the deſcription of Mould,and the Vegetables on Roſe leaves,@*c. 
thoſe being much more likely to have their original from ſuch a cauſe 
then this which have here deſcribed, in the 13. Scheme, which indeed I 
cannot conceive otherwiſe of, then as of a moſt perfect Vegetable, want- 
ing nothing of the perfeCtions of the moſt conſpicuous and valteſt Vege- 
tables of the world, and to be of a rank fo high, as that it ray very 

roperly be reckon'd with the tall Cedar of Lebanon, as that Kingly 
otaniſt has done. 

We know there may be as much curioſity of contrivance, and exce]- 
lency of form in a very ſmall Pocket-clock, that takes not up an Inch 
{quare of room,as there may be in a Church-clock that fills a whole room ; 
And I know not whether all the contrivances and Mechaniſms requilite 
to a perfect Vegetable, may not be crowded into an exceedingly leſs 
room then this of Moſs, as I have heard of a ſtriking Watch fo fall, 
-that-it ſery'd for a Pendant in a Ladies ear; and I have already given 
you the deſcription of a Plant growing on Roſe leaves, that is abundant- 


ly ſmaller then Moſs; infomuch, that neer 1000. of them would hardly _ 


make the bigneſs of one fingle Plant of Moſs. .And by comparing the 
bulk of Moſs with the bulk of the biggeſt kind of Vegetable we meet 
with in Story (of which kind we find in ſome hotter climates, as Gnize, 
and Braſfile, the ſtock or body of ſome Trees to be twenty foot in Dia- 
meter, whereas the body or ſtem of Moſs, for the moſt part, is not above 
. one fixtieth part of an Inch) we ſhall find that the bulk of the one 
will exceed the bulk of the other, no leſs then 2985984 Millions, 
Or 
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or 29859840000c0, and fuppeling the produttion on a Roſe leaf tobe 
a Plant, we thall have of thote Ind7a* Plants to exceed a produttion of 
the fame Vegetable kingdoin no lets ther 1000 times the former number 3 
ſo prodigioutly varicus are the works of the Creator,and fo All-lutticient 
is he to. perform what to man would feem unpoſhble, they being both 
alike eaſic to him, even as one day, and a thouſand years are to him as 
one and the fame time. | | 

I have takennorice of ſuch au infinite variety of thoſe ſmaller kindsof 
vegetations, that thou}d F have deſcribed every one of them, they would 
almoft have fill'd a Volume,and prov d bigg enough to have made anew 
Herbal, fuch multitudes are there to be tound in moiſt hot weather, 
eſpecially in the Summer time. on all kind of putrifying tubſtances, which, 
whether they do more properly belong to the Claffzs of Mfbroms, or 
Moulds, or Moſſes, 1 thall not now diſpute, there being fome that ſeem 
more properly of one kind , others of another , their colours and 
magnirudes being as much differing as their Figures and ſubſtances. 

Nay, 1 have obſerv d,that putting tair Water (whether Rain-water or 
Pump-water, ur May-dew, or Snow-water, it was almolt all one) I have 
often obſerv'd, I fay, that this Water would, with a little ſtanding, tarniſh 
and cover all about the fides of the Glaſs that lay under water, with a 
lovely green ; but though I have often endeavour'd todiſcover with my 
Microſcope whether this green were like Mos, or long ſtriped Sea-weed, 
or any other peculiar form, yet foill and imperfett are our Microſcopes, 
chat I could not certainly diſcriminate any. 

Growing Trees allo, and any kinds of Woods, Stones, Bones, &«c. that 
have been long expos'd to the Air and Rain, will be all over cover'd with 
a greeniſh ſcurff, which will very much foul and green any kind of cloaths 
that are rubb'd againſt it; viewing this, I could not certainly perceive 
in many parts of it any determinate formzhough In many I could perceive 
a Bed as 'twere of young Moſs, but in other parts it look'd almoſt like 
green buſhes,and very confus'd,but always of what ever irregular Figures 


the parts appeard of, they were always green, and feemm'd to be either 
ſome Vegetable, or to have ſome vegetating principle. x 
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fibrous bodies. = 


Sponge is commonly reckon'd atnong the Zoophyts, or Plant Ani- - 
A mals; and the rextwre of it, which the Aficroſcope diſcovers, ſcems to 
confrm it; for it is of a form whereof I never obſerv'd any other Vege- 
table, and indeed,it ſeetns impoilible that any ſhould be of it, for it con- 
Gſts of an infinite number of ſal ſhort fibres, or nervous parts, much of 
the fame bigneſs, curiouſly jointed or contex'd together in the form 
of a Net, as 1s more plainly manifeſt by the Ilntle Draught which I have 


added 
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added, in the third Figure of the IX. Scheme, of a piece of it, which you 
may perceive repreſents a contus'd heap of the fibrous parts curiouſly 
jointed and implicated. The joints are, for the moſt part, where three 
fibres onely meet.for I have very ſeldom met with any that had four. 

At theſe joints there 1s no one of the three that ſeems to be the ſtock 
whereon the other grow, but each of the fibres are, tor the moſt part, of 
an equal bigneſs, and ſeem each of them to have an equal ſhare inthe 
joint ; the fibres are all of them much about the-ſame bigneſs, not ſmaller 
towards the top of the Sponge, and bigger neerer the bottem or root, as 
is uſuall in Plants, the length of each between the joints, is very irregu- 
lar and different ; the diſtance between ſome two joints, being ten or 
twelve times more then between ſome others, 

. Nor are the joints regular, and of an equitriagonal Figxre, but,for the 
moſt part, the three fibres ſo meet, that they compole three angles very 
differing all of them from one another. 

The meſhes likewiſe, and holes of this reticulated body, are not leſs 
various and irregular : ſome b:lateral, others trilateral, and quadrilateral 
Figures; nay, I have obſerv'd ſome meſhes to have 5, 6, 7,8, or g. ſides, 
and lome to have onely one, ſo exceeding various 1s the Luſus Natare in 
this body. 

As to the outward appearance of this Vegetative body, they are ſo 
uſuall every where, that I need not deſcribe them, conſiſting of a ſoft 
and porous ſubſtance, repreſenting a Lock, ſometimes a fleece of Wooll ; 
but it has beſides theſe ſmall microſcopical pores which lie between the 

fibres, a multitude of round pores or holes, which, from the top of it, 
pierce into the body, and ſometimes go quite through to the bottom. 

I have obſerv'd many of theſe Sponges, to have included likewiſe in 

"the midſt of their fibrous contextures, pretty large friable ſtones, which 
muſt either have been inclos'd whil'{t this Vegetable was in formation,or 
enerated inthoſe places after it was perfectly ſhap'd. The later of which 
Gs the more improbable, becauſe I did not find that any of theſe ſtony 
ſubſtances were perforated with the fibres of the Sponge. 

I have never ſeen nor been enform'd of the true manner of the grow- 
ing of Sponges onthe Rock;whether they are found to increaſe from little 
to great, like Vegetables,that is, part after part, or like Animals, all parts 

. equally growing together; or whether they be zatrices or ſeed-baggs of 
any kind of Fiſhes, or ſome kind of watry Inſect ; or whether they are at 
any times more ſoft and tender, or of another nature and texture, which © 
things, if I knew, I ſhould much defire to be informed of: but'from a 
—_ view that I at firſt made with my 4Aicroſcope, and ſome other 
trials, ſuppoſed it to be ſome Animal ſubſtance caſt out, and faſtned up- 
on the Rocks.in the form of a froth, or. cexgerzes of bubbles, like that 
which I have often obſery'd on Roſemary, and other Plants (wherein 
is included a little Inſet) that all the little films which divide theſe 
bubbles one from another,did preſently,almoſt after the ſubſtance began 
to grow a little harder,break,and leave onely the thread behind; which 
might be, as 'twere, the angle or thread between the bubbles, that the 
| great 
\ . 
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preat holes or pores obſervable in theſe Sponges were made by the erus 
ption of the included Heterogeneons ſubſtance (whether air, or ſome 
other body, for many other fluid bodies will do the fame thing) which 
breaking out of the leſſer, were colletted into very large bubbles, and 
ſo might make their way our of the Sponge, and in their paſſage might 
leave a round cavity ; and if it were Jarge,might carry up with it the ad- 
jacent bubbles, which may be perceiv'd at the outſide of the Sponge, if 
it be firſt throughly wetted, and ſuffer'd to plump it {elf into its natural 

form, or be then wrung dry, and ſuffer'd to cxbibe it ſelf again, which it 
will freely do whil ft moiſt : for when it has thus plump'd it ſelf into its 
natural ſhape and dimenſions, 'tis obvious enough that the mouths of the 
larger holes have a kind of lip or riſing round about them, but the other 
ſmaller pores have little or none. It may further be found, that each of 
theſe great pores has many other ſmall pores below, that are united unto 
it, and help ro conſtitute it, almoſt like ſo many rivulets or ſmall ſtreams 
that contribute to the maintenance of a large River. Nor from this 
Hypotheſss would it have been difficult to explicate, how thoſe little 
branches of Coral, (mal Stores, Shel/s, and the like, come to be included 
by theſe frothy bodies : But this inded was but a conjeQture 3 and upor 
a more accurate enquiry into the form of it with the Acroſcope, it ſeems 
not to be the true origine of them ; for whereas Sponges have onely 
three arms which join together at each knot, if they had been generated 

from bubbles they muſt have had four. | 
But that they are Animal Subſtances, the Chymical examination of 
them ſeems to maniteſt, they affording a volatil Salt and fpirit,like Harts- 
Horn, as does alſo their great ſtrength and toughneſs, and their ſmell 
when burn'd in the Fire or a Candle, which has a kind of fleſhy ſent,not 
much unlike to hair. And having fince examin'd ſeveral Authors con- 
cerning them,among others,l find this account given by Bel/orix5, in the 
X 1. Chap. of his 2* Book, De Aquatilibus. 8pongie recentes, lays he, a ſiccis 
longe diverfe,ſcopulis aque marine ad duos vel tres cubitos,nountuquame qua- 
tuer tantum digitos immerfis, ut fungi arboribus adherent, fordids quodant 
ſucro ant mucoſa potivs ſante referte uſque ated fetida,ut vel eminus nauſe ant 
excitet. continetur autem its caverns, quas inanes in ſiccis & lotis Spongiis 
cernimns : Putris pulmonis modo nigre conſpiciuntur, verum que in ſublinti 
aque naſcuntur multo magis opaca nigredine ſuffuſe ſunt. Vivere quident 
Spongias adberendo Ariſtoteles-cenſet :- abſolute vero minime + ſenſumique 
 aliquem habere, vel eo argumento (inquit) credantur, quod difficillinee ab- 
ſtrahantar nift clanculum agatur: Atq; ad avulſoris acceſjum ita contrahantur, 
ut eas evellere diffitile ſit, quod idem etiam faciunt quoties flatus tempeſta- 
teſque wreent. Puto autemillis ſuccum ſordidum quem ſupra [tliximus cat- 
.#is-loco 4 natura attributum fuiſſe : atque meatibws latioribus tan- 
quam inteſtinis ant interaneis uti. Ceterum pars ea que Spongie cautibus 
adherent Pf tanquar folii petiolus, 4 quo velutt collum quoddam gracile in- 
cipit * quod deinde in latitnudinem diffuſum capitis globum facit, Recentibus 
mil eft fituloſum, heſitantque tanquam radicibus. Superne omnes propemo- 
dum meatw concreti latent : inferne verd quaterni aut quini patent, per quos 
eas 
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£45 fagere exiſtimanms. From which Deſcription, they ſeem to be a kind 
of Plant-Animal that adheres to a Rock, and theſe {mall fibres or threads 
which we have deſcribed, ſeem to have been the Veſlels which ('tis very 

robable) were very much bigget whil'ſt the O_ were fill'd (as 
be affirms) with a mucous,pulpy or fleſhy ſubſtance ; but upon the drying 
were ſhrunk into the bigneſs they now appear. 

The texture of it is ſuch, that I have not yet met with any other body 
in the world that has the like, but onely. one of a larger fort of Sponge 
(which is preſerv'd in the Muſeum Harveanum belonging to the moſt 
Illuſtrious and moſt Jearned Society of the Phyſicians of London) which is 
of a horney, or rather of a petrify'd ſubſtance. And of this indeed, the 
texture and make is exaCtly the ſame with common Sponges, but onely 
that both the holes and the fibres, or texture of it is exceedingly much 
bigger,for ſome of the holes were above an Inch and half over. and the 
febres and texture of it was bigg _— to be diſtinguiſhed eaſily with 
ones eye, but conſpicuouſly with an ordinary ſingle Microſcope. theſe 


\ indeed, ſeem'd to have been the habitation of ſome Animal z and ex- 


amining Ariftotle, I find a very conſonant account hereunto, namely, that 
he had known a certain little Animal, call'd Pinnothera, like a Spider, to 
be bred in thoſe caverns of a Sponge,frem within which,by opening and 
cloling thoſe holes, he inſnares and catches the little Fuhes;z and in ano- 
ther 6 Bac he ſays, That'tis very confidently reported, that there are cer- 
tain Moths or Worms that reſide in the cavities of a Sponge.,and are there 
nouriſhed : Notwithſtanding all which Hiſtories] think it well worth the 
enquiring into the Hiſtory and nature of a Sponge, it ſeeming to promiſe 
ſome information of the Veſſels in Animal ſubſtances, which (by reaſon 
of the folidity of the interſerted fleſh that is not eafily remov d, without 
deſtroying alſo thoſe interſpers'd Veſlels) are hitherto undiſcover'd ; 
whereas herein a Sponge,the Parenchyma,it ſeems,is but a kind of mucyus 
gelly, which is very eafily and cleerly waſh'd away. | 
The reaſen that makes me imagine, that there may probably be ſome 
ſuch texture in Animal ſubſtances, 1s, that examining the texture of the 
filaments of tann'd Leather, I find it to be much of the lame nature and 
ſtrength of a Sponge; and with my Aficreſcope, I have obſerv'd many ſuch 
joints and knobs, as I have deſcribed in Sponges, the fibres allo in the hol- 
low of ſeveral ſorts of Bones, after the Marrow has been remov'd, I have 
found ſomewhat to reſemble this texture, though, I confeſs, I never yet _ 
found any texture exaQtly the ſame, nor any tor curioſity 5 — 
to It, | , 
The filaments of it are much {maller then thoſe of Silk, and through 
the 2ficreſcope appear very neer as tranſparent, nay, ſome parts of them 


Thave obſerv'd much more. | 


Having examin'd alſo ſeveral kinds of Muſhroms, I fide their texture 
to be ſomewhat of this kind, that.is, to conliſt of an infiaite company of 
ſmall filaments, every way contex'd and woven together, fo as to make a 
kind of cloth, and more particularly, examining a picce-of Touch-wood 
(which isa kind of Jewr-eer, or Mulbhrom, growing here in Exgland allo, 
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on ſeveral ſorts of Trecs, ſuch as Elders, Maples, Willows, &c. and 1s 
commonly call'd by the name of Spxuk; but that we meet with to be' 
{old in Shops, is brought trom beyond Seas) I found it tobe made of an: 
exceeding delicate texture: For the ſubſtance of it teels, and looks to. 


the naked eye,and may be ſtretch'd any way,exaCtly like a very fine piece; 
of Chamois Leather, or waſh'd Leather, but it isof ſomewhat a browner. 


hew, and nothing neer ſo ſtrong ; but examining 1t with my Aficreſcope; 
I found it of ſomewhat another make then any kind of Leather; for 
whereas both Chamois, and all other kinds of Leather I have yet view'd, 
conſiſt of an infinite company of filaments, ſomewhat like buſhes inter- 
woven one within another, that is,of bigger parts or ſtems, as1t were, and 
ſmaller branchings that grow out of them; or like a heap of Ropes ends, 
where each of the larger Ropes by degrees ſeem. to {pJit or untwilt, into 
many ſmaller Cords, and each of thoſe Cords into ſmaller Lines, and 
thoſe Lines into Threads, &c. and theſe ſtrangely intangled, or inter- 
woven one within another : The texture of this Touch-wood ſeemy 
more like that of a Lock or a Fleece of Wool, tor it conliſts of an infinite 
number of ſmall filaments, all of them, as farr as I could perceive, of the 
{fame bigneſs like thoſe of a Sponge, but that the filaments of this were 


not a twentieth part of the bigneſs of thoſe of a Sponge and E-could not 


ſo plainly perceive their joints, or their manner of interweaving, though, 
as farrasI was able todiſcern with that Microſcope had, I ſuppoſe it to 
have ſome kind of reſemblance, but the: joints are nothing neer ſo thick, 
nor without much trouble viſible. FR 

The hilamentsI could plainly enough perceive to be even,round,cylin- 
drical,tranſparent bodies,and to croſs each other every way, that is, there 
were not more ſeem'd to lie horizontally then perpendicularly and thwart- 
way, ſothat it is ſomewhat difficult to conceive how they ſhould grow 
1 that manner. By tearing off a ſmall piece of it, and looking on the 
ragged edge, I-could among ſeveral of thoſe fibres petceive ſmall joints, 
that is, one of thoſe hairs ſplit into two, each of the lame bigneſs with the 
othtr out of which they ſeem'd to grow, but having not lately had an 
opportunity of examining their manner of gtowth, I cannot poſitively at- 
firm any thing of them. 

But to proceed, The ſwelling of Sponges upon wetting, and the tiling 
of the Water in it above the ſurface of the Water that it touches, are 
both from the ſame-cauſe, of which-an-account-1s already-given inthe 
ſixth Obſervation: 

The ſubſtance of them indeed, has ſo many excellent properties,{carce 
' tobe met with in-any other body in the world, that I have often won- 
dered that ſo little uſe is made of it, and thoſe onely vile and fordid ; 
certainly, if it were well confider'd., it would afford much greatef con- 
venicncies. | 

That uſe which the Divers are ſaid to make of it , ſeems, if true, 
very {trange, but having madetrial of it my ſelf, by dipping a ſmall piece 
of 1t in very good Sallet-oyl,and putting it in my mouth,and then keep- 


Ing my mouth and noſe under water,I could not find any ſuch thing 3 for [ 
V 2 was 
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was as {don out of breath,as if Thad had no Sponge,nor could I fetch my 
breath without taking in water at my mouth; but I am very apt to 
think, that were there a contrivance whereby the expir'd air might be 
forc'd to paſs through a wet or oyly Sponge before it were again inſpir'd, 
it might much cleanſe, and ſtrain away from the Air divers fuliginous 
and other noiſome ſteams, and the dipping of it in certain liquors might, 
rhaps, fo renew that property in the Air which it loſes in the Lungs, 

Fo breath'd, that one ſquare foot of Air might laſt a man for reſpirat- 
of much longer, perhaps,then ten will now ſerve him of common Air, 
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Obſerv. XK XIII. Of the curious texture of Sea-weeds. 


"Or curioſity and beauty, I have not among all the Plants or Vege- 
tables I have yet obſerv'd, ſeen any one comparable to this Sea-weed 

I have here deſcrib'd, of which I am able to ſay very little more then what 
is repreſented by the ſecond Figure of the ninth Scheme: Namely, that 


it isa Plant which grows upon the Rocks under the water, and increaſes 


and fſpteads it ſelf into a great tuft, which is not onely handſomely 
branch'd into ſeveral leaves, but the whole ſurface of the Plant is coyer'd 
over with a moſt curious kind of carv'd work, which conſiſts of a tex- 
ture much reſembling a Honey-comb ; for the whole ſurface on both ſides 
is cover'd over with a multitude of very ſmall holes,being no bigger then 
ſo many holes made with the point of a ſmall Pinn, and rang in the 
neateſt and moſt delicate order imaginable, they being ptac'd in the man- 


 nerof a @vincanx, or very much like the rows of the eyes of a Fly, the 


rows or orders being very regular, which way foever they are obſery'd : 
what the texture was, as it appear'd rough a pretty bigg Magnifying 
Microſcope, I have here adjoind in the firlt Figure of the 14. Scheme. 
which round Area AB CD repreſents a part of the ſurface about bne 
eighth part of an Inch in Diameter : Thos little holes, which to the eye 
look'd round, like ſo many little ſpots, here appear'd very regularly 
ſhap'd holes, repreſenting almoſt the ſhape of the ſole of a round toed 
ſhoe, the hinder part of which, is, as it were, trod on or cover'd by the 
toe of that next below itztheſe holes ſeem'd wall'd about with a very thin 
and tranſparent ſubſtance, looking of a pale ſtraw-colour.z from the edge. 
of which, againſt the middle of cach hole, wete ſptouted out four ſmall 

tranſparent ſtraw-colour'd Thorns, which ſeem'd to protett and cover 

thoſe cavities, from either {ide two necr the root of this Plant. were 


 ſprouted out ſeveral ſmall branches of a kind of baſtard Ceralline, curi- 


ouſly branch'd, though ſmall. - 

And to confirm this, having lately the opportunity of viewing the 
large Plant (if I may fo call it) of a Sponge petrify d, of which I made 
mention in the laſt Obſervation, I found, that each of the Branches or 
Figures of it, did, by the rahge of its pores, exhibit juſt ſuch a texture, 

the 
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the rows of pores crofing one another, mach after the manner as the 
rows of eyes4do which are defcrib'd inthe 26.Schewe : Coralane allo, and 
ſeveral forts of white Corel, I have with a Aicreſcope oblery'd very cu- 
rioully ſhap'd. And I doubt not, but that he that ſhalt obſerve theke 
ſeveral kinds of Plants that grow upon Rocks, which the Sea fome- 
times overfiows, and thoſe heaps of others which are vomited out of it up- 
on the ſhore, may find multitudes of lietle Plants, and other bodies, which 
like this will afford very beautifull objects for the Aferoſcope ; and this 
Specimen here is adjoin'd onely to excite their curiolities who have op= 
portunity of obſerving to examine and collect what [they jind worthy 
their notice 3 for the Sea, among terreſtrial bodies, is allo a prelifich, 
mother, and affords as many Inſtances of fportenedus generations as £l- 
ther the Air or Earth. | 
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Obſerv. XX1V. Ofthe ſurfaces of Roſemary, and other leaues. 


His which is delineated within the circle of the ſecond Figxre of the 

14. Scheme, is a {mall part of the back or under {ide of a leaf of 

Roſemary, which I did not therefore make choice of, becauſe it had any 

thing peculiar which was not obſervable with a Ajicrgſcope-in ſeveral 
other Prants, bur becaufe it exhibits at one view, a Peiins 

Firſt, a ſmooth and ſhining ſurface, namely, AB, which 1s a part 'of the 
upper {ide of the leaf, that by a kind of hem or doubling of the leaf ap- 
pears on this ſide. There are multitudes of leaves, whoſe furfaces are 
like this ſmooth, and as it were quilted, which look like a curious quilted 
bagg of green Silk, or like a Bladder, or ſome ſuch pliable tare. 
- ſubſtance, full ſtuffed out with a green juice or hquor 3 the ſurtace of 

Rue, or Herbprafs, is poliſh'd, and all over indented, or y_— like the 
Silk-worm's Egg.,which I ſhall anon deſcribe ; the ſmooth ſurfaces of other 
Plants are otherwiſe quilted, Nature in this, as it were, exprefling her 
Needle-work, or imbroidery. 

Next a downy or buſhy ſurface, ſuch as is all the under fide almoſt, 
appearing through the Afcroſcope much like a thicker of buſhes, and with 
this kind of Down or Hair the leaves and ftalks of multitudes of Vege- 
tables are covered; and there ſeems to be as great a variety in the ſhape, 


bulk, and manner of the growing of theſe fecundary Plants, as may call - 


chem (they being, asit were, a Plant growing out of a Plant, or ſome- 
what like the hairs of Animals) as there is to be found amongſt fmall 
ſhrubs that compoſe buſhes;z bur tor the moſt = they confiſt of ſmall 
tranſparent parts, fome of which grow in the thape of ſmall Needlesor 
Bodkins.as on the Thiſtle,Cowag-ccod and Nettle; others in the form of 
Cat's claws.as in Cliders, the beards of Barley, the edges of ſeveral forts 
of Graſs and Reeds, cs. in other,as Coltsfoot,Roſe-campion, Aps, Poplar, 
Willow, and almoſt all other downy Plants, they grow in the form of 
buſhes very much diverhty'd in each particular Plant. That which I have 


before 
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before in the 19. Obſervation noted on Roſe-leaves, 1s of a quite differ- 
ing kind, and ſeems indeed a real Vegetable, diſtinct from the leaf. 
Thirdly, among theſe ſmall buſhes are obſervable an infinite company 
of ſmall round Balls, exactly Globular, and very much reſembling Pearls, 
namely, CCCC, of theſe there may be multitudes obſery'd in Sage, 
and ſeveral other Plants, which I ſuppoſe was the reaſon why Athanaſius 
Kircher ſuppoſed them to be all cover'd with Spiders Eggs, or young 
Spiders, which indeed is nothing elſe but ſome kind of gummous exſu- 
ation,which is always much of the ſame bigneſs. At firſt ſight of theſe,I 
confeſs, I imagin'd that they might have been ſome kind of matrices,*or 
nouriſhing receptacles for ſome ſmall Inſect, juſt as I have found Oak- 
apples, and multitudes of ſuch other large excreſcencies on the leaves 
and other parts of Trees and ſhrubs to be tor Flyes, and divers other [n- 
ſets, but obſerving them to be there all the year, and ſcarce at all to 
change their magnitude, that conjecture ſeem'd not fo probable. But 
what ever be the uſe of it, it affords a very pleaſant object through the 
Microſcope, and may, perhaps, upon further examination, prove very 
luciferous. 


” ape 


__— 


Obſerv. XX V. Of the ſlinging points and juice of Nettles, and 
ſome other venomous Plants. - : 


A Nettle is a Plant ſo well known toevery one,as to what the-appear- 


ance of it is to the naked eye, that it needs no deſcription;and there 
are very few that have not felt as well as ſeen it ; and therefore it will be 
no news to tell that a gentle and ſlight touch of the ſkin by a Nettle,does 
oftentime, not onely create very ſenſible and acute pain, much like that 
of a burn or ſcald,but often alſo very angry and hard {[wellings and infla- 
mations of the parts, ſuch as will preſently rife, and continue fwoln di- 
vers hours. Theſe obſervations, I ſay, are common enough ; but how the 
pain is ſo ſuddenly created, and by what means continued, augmented 
for a time, and afterwards diminiſh'd, and at length quite exſtinguiſh'd, 
has not, that I know, been explain'd by any. 
And here we muſt have recourſe to our 44croſcope, and that will, if 
almoſt any part of thePlant be looked" on, fhew us the whole furface of — 
it very thick ſet with turn-Pikes,”or ſharp Needles, of the ſhape of thofe-—-— 
repreſented in the 15. Scheme and firſt Figure by A B, which are viſible 
alſo to the naked eye; each. of which confiſts of two parts very diſtinct 
for ſhape, and differing alſo in quality from one another. For the part A, 
is ſhaped very much like a round Bodkin,from B tapering till it endin a 
very ſharp point; it is of a ſubſtance very hard and ſtiff, exceedingly 
tranſparent and cleer, and, as I by many trials certainly found, is hollow 
from top to bottom. | 
This I found by this Experiment, Thad a very convenient Aficro- 
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ſcope with a ſingle Glaſs which drew about half an Inch,this I had faſtned 
intoa little frame, almoſt 1ike a pair of SpeCtacles, which I placed before 
mine eyes, andſo ho}ding the leat of a Nettle at a convenient diſtance 
from my. eye, I did firſt, with the thruſting of ſeveral of theſe briſtles into 
my {kin, perceive that preſently after I had thruſt them in I felt the burn- 
ing pain begin ; next I obſervd in divers of them, that upon thruſting 
my finger againſt their tops, the Bodkin {if I may fo call it) did not in 
the leaſt bend, but I could perceive moving up and down within it a cer- 
tain liquor, which upon thruſting the Bodkin againſt its baſis, or bagg B, 
I could perceiveto riſe rowards the top, and upon taking away my hand, 
I could fee it again ſubfide, and {hrink into the bagg ; this I did very 
often, and ſaw this Pheromenon as plain as I could ever ſee a parcel of 
water aſcend and deſcend ina pipe of Glaſs. But the baſis underneath theſe 
Bodkins on which they were faſt, were made of a more pliable ſubſtance, 
and looked almoſt like a little bagg of green Leather, or rather reſem- 
bled-the ſhape and furtace of a wilde Cucumber, or cucumeris aſinint, 
and I could plainly perceive them to be certain little baggs, bladders,or 
receptacles full of water, or as I gheſs, the liquor of the Plant, which was 
poiſonous, and thoſe imall Bodkins were but the Syringe-pipes, or Gly- 
[ter-pipes, which firſt made way into the ſkin, and then ſerved to convey 
that poiſonous juice, upon the preſſing of thoſe little baggs. into the in- 
terior and ſenſible parts of, the ſkin,which being fo diſcharg'd, does cor- 
rode, or, asit were, burn that part of the ſkin it touches z and this pain 
will ſometimes laſt very long, according as the impreſſion is made deeper 
or {tronger. 

The other parts of the leaf or furface of the Nettle, have very little 
conſiderable, but what 1s common to moſt of theſe kinds of Plants, as the 
ruggedneſs or indenting, and hairineſs, and other roughneſtts of the ſur- 
face or out-fide of the Plant, of which I may fay more in another place, 
As I ſhall likewiſe of certain little pretty cleer Balls or Apples which 
haye obſerved to ſtick tothe ſides of thele leaves, both on the upper and 
under (ide, very much like the ſmall Apples which Thave often obſerv'd 
to grow on the leaves of an Oak call'd Oak-apples which are nothing but 
the Matrices of an InſeCr, as I elſewhere ſhew. _ 

The chict thing therefore is, how this Plant comeneay ſo light a touch, 
to create ſo great a painzand the reaſon of this ſeems to be nothing elſe, but 
the corrofive penetrant liquor contain'd inthe ſmall baggs or blad 


ers 
-——upon which grow out tho rp EE IET cfore noted rand _ ———_— 
very conſonant to this, is the reafon of the pain created by the ſting of a 4 
Bee, Waſp, &c. asT elſewhere ſhew: For by the Dart, which is likewiſe a 
ipe, is made a deep paſlage into the (kin, and then by the angerof the 

: Fly.is his gally poiſonous liquor injefted 5 which being admicted among 
the ſenfible parts, and fo mix'd with the humours or Ts juices of 
that part, does create an Ebullition perhaps, or efferveſcers, as is uſually 
obſerv'd in the mingling of two differing Chyarical ſaline liquors, by 
which means the parts Dome fwelld, hard, and very painfull ; for 
thereby the nervous and ſen{ible parts are not onely ſtretch'd and ade 
cyond 
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beyond their natural tome, but are alſo prick'd, PIG or corroded by 
the pungent and incongruous pores of the intruded liquor. 

And this ſeems to be the reaſon, why Aqua fortis, and other ſaline li- 
quors, if they come to touch the ſenſitive parts, as in a cut of the ſkin, 
or the like, do ſo violently and intollerably excrxciate and torment the 
Patient. And 'tis not unlikely, but the Inventors of that Diabolical pra- 
ice of poiſoning the points of Arrows and Ponyards, might receive 
their firſt hint from ſome ſuch Inſtance in natural contrivances, as this of 
the Nettle : for the ground why ſuch poiſon'd weapons kill fo infallibly 
as they do, ſeems no other then this of our Nettle's {tifiging 3 for the Pon- 
yard or Dart makes a paſlage or entrance into the ſenſitive or vital parts 
of the body, whereby the contagious ſubſtance comes to be diflolv'd by, 
and mix'd with the fluid parts or humours of the body,and yy that means 
ſpreads it ſelf by degrees into the whole liquid part of the body, in the 

ame manner, as a = grains of Salt,put into a great quantity of Water, 
will by degrees diffuſe it felt over the whole. 

And thisI take to be the reaſon of killing of Toads, Frogs, Effs, and 
ſeveral Fiſhes, by ſtrewing Salt on their- backs (which Experiment was 
ſhewn to the Royal Sociely by a very ingenious Gentleman, and a worthy 

| Member of it) tor thoſe creatures having always a continual exſudation, 
as it were,of {Iimy and watry parts,{weating out of the pores of their ſkin, 
the ſaline particles, by that means obtain a vehicle, which conveys them in- 
to the internal and vital parts of the body. | 

This ſeemsalſo to be the reaſon why bathing in Mineral waters are 
ſuch ſoveraign remedies for multitudes of diſtempers,cſpecially chronical; 
for the liquid & warm vehicles of the Mineral particles,which are known 
to be in very conſiderable quantities in thoſe healing baths,by-the body's 
long ſtay in them, do by degrees ſteep and infinuate themſelves into the 
pores and parts of the ſkin,and thereby thoſe Mineral particles have their 
ways and paſſages open'd to penetrate into the inner parts, and mingle 
themſelves with the ſZagravt juices of the ſeveral parts ; befides,many of 
thoſe offenſive parts which were united with thoſe ftagrart juices, and ' 
which were contrary to the natural conſtitution of the parts, and fo be- 
come irkſome and painfull to the body,but could not be diſcharged, be- 
cauſe Nature had made no proviſion for ſuch accidental miſchiefs, are, by 
means of this ſoaking, and filling the pores of the ſkin with a liquor, at- 
forded a paſlage through that liquor that fills the pores into the am- 

—bient-timd; EE a tobediſcharged-————- 

So that- tis very evident,there may be a good as well as anevil applica- 
tion of this Principle. And the ingenious Invention of that Excellent 
perſon, Doctor Wren, of injefting liquors into the veins of an Animal, 
ſeems to be reducible to this head : I cannot ſtay, nor is this a fit place, to 
mention the ſeveral Experiments made of this kind by the we incom- 
parable Mr. Boyle, the multitudes made by the lately mention'd Phyſtciarr 
Doctor Clark, the Hiſtory whereof, as he has been pleas'd to commu- 
nicate to the Koyal Society, ſo he may perhaps be prevail'd with to make 
publique himſelf; But I hall rather hint, that certainly, if this Principle 
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were well conſider'd,there might, belides the further improving of Bath- 
. ing and Syringing into the veins, be thought on ſeveral ways, whereby 
ſeveral obſtinate Fm of a humane body,ſuch as the Gout, Droplie, 
Stone, ©, might be maſter'd; and expell'd; and good men might make 
as good a ule of it, as evil men have made a perverle and Diabalical. 
And that the filling of the pores of the ſkin with ſome fluid webicle, is 
of no ſmall efficacy towards the preparing a pallage for ſeveral kinds of 
penetrant juices, and other dit{oluble bodies, to inſinuate themſelves 
within the ikin, and into the ſenlitive parts of the body, may be, I think, 
prov'd by an Inſtance given us by BeHoniws, in the 26. Chapter of the 
ſecond Beok of his Obſervations, which containing a very remarkable 
Story I have here tran{crib'd : Cum Chameleonis nigri radices (lays he) 
apud Pagum quendan Livadochorio nuncupatum erni curaremns, plurimi 
Greci O+« Turce ſped atur venerunt quid erneremns, eas vero. ſruſtulatim ſe- 
cabamins, Or filo trajiciebamus ut facilius exſiccari poſſent. Turce in eo we» 
gotio occupatos nos videntes, ſimiliter eas radices traftare & ſerare volue- 
runt : at cum ſummws eſjet gſtms, & ommes ſudore maderent, quicungue 
ear radicem manibus trad averant ſuderemque abſterſerant, aut faciem di- 
gitis ſcalpſerant, tantam pruriginem iis locis guos attigerant poſtea ſenſerunt, 
ut aduri viderentur. Chamelconis enim wigri radix ee virtute pollet ut cue 
ti applicata ipſam adeo inflammet, ut nec ſquilla, nec wriice ule centeſivea 
parte ita adurent ; At prurigo non ade celeriter ſcſe prodit. Poſt unam aut al- 
teram porro horam, (inguli variis facie locis cutem adeo inflammataem ha- 
bere cepimns ut tota ſanguinea videretur, atque quo magis ear confricaba- 
»w tanto magis excitabatur prurigo, Fonti ws: ſub platano,atque inj- 
tio pro ludicrs habebaryns © ridebamws © at tandem ills plurimum indjgnati 
ſunt, & miſt aſſeveraſſerus nunquan expertos talivirtute eamplanianpolere, 
hand dubie male nos multaſſent. Attamen noſtra exenſatio ſuit ab illis facilt- 
* accepta,,um eodem incommodo nos affettos conſpicerent, Mirun ſane quod 
in tantillo radice tam ingentem efficaciam noſtro mals experts ſnmm. 

By which obſervation of his,it ſcems maniteſt,that their being all cover'd 
with ſweat who gather'd and cut this root of the black Chameleon Thilltle, 
was the great reaſon why they ſuffer d that inconvenience, for it ſeems the 
likecircumſtance had not been before that noted, nor do]T find any men- 
tion of ſuch a property belonging to this Vegetable in any of the Her- 
balsIhave at preſent by me, 

I could give very many Obſervations which T have made of this kind, 
whereby I have fpund that the beſt way to get a body to be infinuated 
_ into the ſubſtance or inſenſible pores of another, is firſt, to find a fluid 
vehicle that has ſome congruity,both to the body to be infinuated,and to 
the body into whoſe pores you would have the other convey d. And in 
this Principle lies the great myſtery of ſtaining ſeveral forts of bodies, as 
Marble, Woods, Bones, &*-c. and of Dyivg Silks, Cloaths, Wools, Fea- 
thers, &-c, But theſe being digreſſions, I ſhall proceed to : 
Obſerv.'X X V 1, Of Cowage,and the itching operation of ſome bodtes. 
Heres a certain Down of a Plant, brought from the Eaſt-Indzes,call'd 


commonly, though very improperly, Cow-itch, the reaſon of which 
X miltake 
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miſtake is manifeſt enough from the deſcription of it, which Mr. Parkinſon 
ſets down in his Herbal, Tribe XI. Chap. 2. Phaſtolus feliqua hirſmta 3; The 
hairy Kidney-bean, called in Zurratte where it grows, Conhage : We have had 


(ſays he) another of this kind brought ws out of the Eaſt-Indies, which being 
planted, was in ſhew like the former, but came not to perfettion, the unkindly 
ſeaſon not ſuffering it to ſhew the flower ; but of the Cods that were brought, 
ſome were ſmaller, ſhorter, and rounder then the Garden kind: others much 
longer, and many growing together, as it were in cluſters,,and cover d all over 
with a brown ſhort hairineſs, ſo fine, that if any of it be rubb'd, or fall onthe 
back of ones hand, or other tender parts of the skin, it will cauſe « kind of 
itching, but not ſtrong, nor long indurjng, but palſing quickly away, without 
either danger or harm; the Beans were ſmaller then ordinary, and of a black. 
ſhining colour. « 

Having one of theſe Cods given me by a Sea-Captain, who had fre- 
quented thoſe parts, I found it to be a ſmall Cod, about three Inches 
long, much like a ſhort Cod of French Beans, which had fix Beans init, 
the whole ſurface of it was cover'd over with a very thick and ſhinin 
brown Down or Hair, which was very fine, and for its bigneſs ſtiff ; 
taking ſome of this Down, and rubbing ir on the back of my hand, 1 
pun very little or no trouble, only I was ſenſible that ſeveral of theſe 

little downy parts with rubbing did penetrate, and were ſunk, or ſtuck 
pretty deep into my {kin. After I had thus rubb'd it for a pretty while, 
I felt very little or no pain, in ſo much that I doubted, whether it were 
the true Couhage ;z but whil'{t I was conſidering, I found the Down begin 
to make my hand itch, and in ſome places to ſmart again, much like the 
ſtinging de a Flea or Gnat, and this continued a pretty while, ſo that by 
degrees I found my ſkin to be ſwell'd with little red puſtules, and to 
look as if it had been itchie. But ſuffering it without rubbing or ſcratch- 
ing, the itching tickling pain quickly grew languid, and within an hour 
I felt nothing at all, and the little protuberancies were vaniſh'd. 

The cauſe of which odd Phenomenon, I ſuppoſe to be much the ſame 
with that of the ſtinging of a Nettle, for by the Mzcroſcope, I diſcover'd 
this Down to confiſt of a multitude of ſmall and {lender conical bodies, 
much reſembling Needles or Bodkins, fuch as are repreſented by AB. 
C D. EF. of the firſt Figure of the XVI. Scheme; that their ends AAA, 
were very ſharp, and the ſubſtance of them ſtiff and hard, much like the 
ſubſtance of ſeveral kinds of Thorns and crooks growing on Trees, And 
though they appear'd very cleer and tranſparent, yet I could not per- 
cetve whether they -were- hollow-or-not;,-+but-to-me-they-appear'd 
like folid tranſparent bodies, without any cavity in them; ks 
though they might not be a kind of Cane, fill d with ſome tranſpa- 
rent liquor which was hardned (becauſe the Cod which I had was very 
dry) I was not able to examine. 

Now, being ſuch ſtiff, ſharp bodies, it is eafie to conceive, how with 
rubbing they might eaſily be thruſt into the tender parts of the skin,and 
there, by reaſon of their exceeding fineneſs and drineſs; not create a 
conliderable trouble or pain, till by remaining in thoſe places moiſtned 
with the humours of the body, ſome cauſtick part ſticking ca them, or 


reſiding 


MicrRocRaPHIA. 147 


reſiding within them might be diſlolv'd and mix'd with the ambient juices 
of that place, and thereby thoſe fibres and tender parts adjoyning be- 
come afictted, and as it were corroded by itz whence, while that aCti- 
on laſts, the pains created are pretty ſharp and pungent, though ſmall, 
which is the eflential property of an.tching one; Pry" 

That the 'pain alſo cauſed by the ſtinging of a Fled, a Gnat, a Flie, a 
Waſp, and the like, proceeds much from the very-ſame cauſe; I elſewhere 
in their proper places endeavour to manifeſt. The ſtinging alſo of ſhred 
Horſ-hair, which in meriment is often {trew'd between the ſheets ofa Bed, 
ſeems to proceed from the ſame cauſe, 


——_—____ 
C—— 


ms 


Obſerv. XX V11. Of the Beard of a wilde Oat, and the uſe that 
may be made of it for exhibiting always to the Eye the temperature 
of the Air, as to drineſs and moiſture, 


+ His Beard of a wild 0at, is a body of a very curious ſtrufture,though 
to the naked Eye it appears very {light, and inconliderable, it being 
only a ftmall black or brown Beard or Briſtle,which grows out of the fide 
of the inner Husk that covers the Grain of a wild 0at;the whole length of 
it, when put in Water, ſo that it may extend it felt to its full length,is nor 
above an Inch and a halt,andtor the moſt part ſomewhat ſhorter,but when 
the Grain is ripe, and very ary, which 1s uſualy in the Moneths of July, 
and Axgwft, this Beard is bent ſomewhat below the middle, namely,abour 
2 from the bottom of it, almoſt ro a right Angle, and the under part of 
It is wreath'd lik a With ; the ſubſtance of it is very brittle when dry, and 
it will very eafily be broken trom the husk on which it grows. | 
If you take one of theſe Grains, and wet the Beard 1n Water,you will 
reſently ſee the ſmall bended top to turn and move round, as if it were 
f—nlible: and by degrees, it it be continued wet enough, the joint or knee 


will ſtreighten it ſelf; and it it be ſuffer'd to dry _ it will by degrees 


move round another way, and at length ben 
poſture. 
If it be view'd with an ordinary ſingle Azcroſcope, it will appear like 
. a ſmall wreath'd Sprig, with two clefty; and if wet as before, and 
then look'd on with this Acicroſcope, it will appear to unwreath it ſelf, 
and by deprecs,to. ſtreighten its knee, and the two clefts will become 
----ſtreight; and almoſt on oppofite tides of-the fmallcylindrical-body. 
it be continued to be look d a little longer with a 44:croſcope, it 
will within a little while begin to wreath it cif again, and ſoon after 
return to its former poſture, bending it ſelf again neer the middle, into 
a kind of knee or angle. * | EIS = 
Several of thoſe bodies I examin'd with larger Mzcroſcopes, and there 
found them much of the make of thoſe two long wreath'd cylinders de-_ 
lineated in the ſecond Figure of the x5. Schewe, which two cylinders re- 


again into 1ts former 
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preſent the wreathed part broken into two pieces,whereof the end AB is 

- to be ſuppos'd to have join'd tothe end CD, fothat EA CF does repre- 
| ſent the whole wreath'd part of the Beard, and EG a ſmall piece of the 
upper part of the Beard which 1s beyond the knee, which as I had not 

room to inſert, ſo was it not very conſiderable, either for its form,or any 
known property 3 but the under or wreathed part is notable for. both: 

As to its form, 1t appear'd, if it were look'd on fide-ways, almoſt like 4 
Willow, or a ſmall tapering rod of Hazel, the lower or bigger half of 
which onely, is twiſted round ſeveral times,in ſome three, in others more, 

in others leſs, according to the bigneſs and maturity of the Grain on 
whichr it grew, and according to the drineſs and moiſture of the ambient 

Air, as I ſhall ſhew more at large by and by. 

The whole outward Superficies of this G lindrical body 1s curiouſly 
adorned or fluted with little channels, tal interjacent ridges, or little 
protuberances between them, which run the whole length of the Beard, 
and are ſtreight where the Beard is not twiſted,and wreath'd where it is, 
juſt after the ſame manner : each of thoſe fides is beſet pretty thick with 
ſmall Briſles or Thorns, ſomewhat in form reſembling that of Porcapines 
Quills, ſuch as « a a a4 in the Figure ; all whole points are direCted like 
ſo many Turn-pikes towards the ſmall end or top of the Beard, which is 
the reaſon, why, if you endeavour to draw the Beard between your fin- 
gers the contrary way, you will find it to ſtick, and grate, as it were, 
againſt the ſkin. | 

The proportion of theſe ſmall conical bodies 42444 to that whereon 
they grow, the F _ will ſufficiently fhew, as alſo their manner of grow- 
ing,their thickneſs, and neerneſs to each other, as, that towards the root 
or bottom of the Beard, they are more thin, and much ſhorter,inſomuch 
that there 1s uſually left between the top of the one, and the bottom of: 
that next above it, more then the length of one of them, and that to- 
wards the top of the Beard they grow more thick and cloſe (though 
there be fewer ridges) ſo that the root, and almoſt half the upper are 
hid by the tops of thoſe next below them. 

I could not perceive any tr4»foerſe pores, unleſs the whole wreath'd 
part were ſeparated and clett,in thoſe little channels, by the wreathing in- 
to ſo many little ſtrings as there were ridges, which was very difficult to 
determine z but there were in the wreathed part two very conſpicuous 
channels or clefts, which were continued from the bottom F to the el- 
bow E H, or all along the part which was wreath d, which ſeem'd to di- 


was that which was at the convex fide of the knee, namely, on the ſide A, . 
and was wreath'd by OQOOO); this, as it ſeem'd the broader, fo 
did ir alfo the longer, the other P PP P Þ, which was uſually purs'd or 
wrinckled inthe bending of the knee,as about E, ſeem'd both the ſhorter 
and narrower, ſo that at firſt I thought the wreathing and unwreathing 
of the Beard might have been caus'd by the ſhrinking or (welling of that 
part; but upon farther examination, found that the clefts, K K, LL,were 
{tuft up with a kind of Spongic ſubſtance, which, for the moſt part, was 


very 


___ridethe wreath'd Cylinder into two parts, a bigger and aleſs; the bigger-- - 
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very conſpicuous neer the knee, as in the cleft K K, when the Beard was 
dry ; upon the diſcovery ot which, I beganto think, that it was uponthe 
ſwelling of this porous pith upon the acceſs of moiſture or m—— the 
Beard, being made longer inthe midit,was ſtreightned,and by the thrink- 
ing or ſub{1ding of the parts of that Spongie ſubttance rogerher, when 
the water or mol{ture was exhal d or dried, the pith or middle parts 
growing ſhorter, the whole became twiſted. 

- But thisI cannot be potitive in, for upon cutting the wreath'd part ir 
many places tranſverily, I was not fo well ſatisfy d with the ſhape and 
manner of the pores ot the pith ; for looking on theſe tranſverſe Setions 
with a very good Aeroſcope, | found that the ends of thoſe tran(- 
verſe Sections appear d much of the manner of the third Figure of the 
15. $chemme ABCFE, and the middle or pith CC, feem'd very full of 
res indeed, but all of them ſeem'd torun the long-ways. 
 ThisÞigure plainly enough ſhews in what manner thoſe clefts, K and L 
divided the wreath'd Cylinder into two unequal parts, and alſo of what 
kind of ſubſtance the whole body confilts; for by cutting the ſame Beard 
in-many places, with tranſverſe Sections, I found much the ſame ap- 
arance with this expreſs'd ; ſo that thole pores ſeem to run, as in moſt 
other ſuch Cany bodies, the whole length of it. 
The clefts of this body KK, and LL, feem'd (as is alſo exprefs'd in - 
the Figure) to wind very oddly 1n the inner part of the wreath; and 
in ſome parts of them, they ſeem'd ſtuffed, as it were,with that Spongie 
ſubſtance; which I juſt now deſcribed. 

This ſo oddly conſtitured Vegetable ſubſtance, is firſt (that I have 
met with) taken notice of by Baptiſta Porta, in his Natural Magick, asa 
thing known to children and Juglers, and it has been call'd by ſome of 
choſe laſt named perſons, the better to cover their cheat, theLegg of an 
Arabian Spider, or the Legg of an inchanted Fg yptian Fly, and has been 
uſed by them to make a {mall Index, Croſs, or the like, to move round 
_ the wetting of 1t with a drop of Water, and muttering certain 
words. | 

But the uſe that has been made of it, for the diſcovery of the various 
conſtitutions of the Air, as to drinefs and moiſtneſs, is incomparably 

- beyond any other ; for this it does to admiration : The manner of con- 
triving it ſo, as to perform this great effect, is onely thus : 

Providea good large Box of Ivory, about tour Inches over, and of 
what depth you ſhall judge convenient (according to your intention 
of making uſe of one, two;three,or more of theſe ſmall Beards.ordered in - 
the manner which I ſhall by and by deſcribe)let all the ſides of this Box be 
turned of Baſket-work (which here in Loxdox is eafily enough procur'd) 
full of holes,in the manner almoſt of a Lettice, the bigger, or more the 
holes are,the better,that ſo the Air may have the-more = paſlage tothe 
incloſed Beard,and may the more eafily pals through the Inſtrument ; it 
will be better yet,though not altogether ſo handſ{om;it infteed of the Baſ- 
ket-work on the fides of the Box,the bottom and top of the Box be join'd 

- together onely with three or four ſmall Pillars, after the manner _ 
ented 
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ſented in the 4.Figure of the 15. Scheme. Or,if you intend to make uſe of 
many of theſe ſmall Beards join'd together, you may have a {mall long 
Caſe of Ivory, whoſe fides are-turn'd of Baſket-work, full of hales, which 
may be ſcrew'd on to the underſide of a broad Plate of Ivory,on the other 
fide of which is to be made the divided Ring or Circle, to which diviſi- 
ons the pointing of the Hand or Index, which is moved by the conjoin'd 
Beard, may ſhew all the 14ir»te variations of the Air. 

There may be multitudes of other ways for contriving this ſmall Inſtru- 
ment, ſo as to produce this effect, which any one may, according to his 
peculiar uſe, and the exigency of his preſent occaſion, eaſily enough con- 
trive and take, on which 1 ſhall not therefore infilt. The whole manner of 
making any one of them is thus : Having your Box or frame AABB, fitly 
adapted for the free paſſage of the Air through it,in the midſt of the bor- 
tom BB B, you muſthave a very ſmall hole C, into which the lower end of 
the Beard is to be fi'xd,the upper end of which Beard a b.is to paſs through 
a ſmall hole of a Plate, or top A A, it you make uſe onely of a ſingle one, 
and on the top of it e, is to be fix'd a {mall and very light Zzdex fg, made 
of a very thin {liver of a Reed or Cane ; but if you make uſe of twoor 
more Beards, they muſt be fix*'d and bound together, either with a very 
fine piece of Silk, or with a very ſmall touch of hard Wax, or Glew,which 
is better, and the Index fg, isto be fix'd on the top of the ſecond, third, 


or fourth in the ſame manner as on the ſingle one. 


Now, becauſe that in every of theſe contrivances, the Tndex fe, will 
with ſome temperatures of Air, move two, three, or more times round, 
which without ſome other contrivance then this,will be difficult to diſtin- 
guiſh.thereforeI thought of this Expedient : The Index or Hand f g, be- 
Ing raisd a pretty way above the ſurface of the Plate AA, fix in at a 
little diſtance from the middle of it a ſmall Pin +4, fo as almoſt to touch 
the ſurface of the Plate AA, and then in any convenient place of the 
furface of the Plate,fix a ſmall Pin, on which put on a ſmall piece of Paper, 
or thin Paſt-board, Vellom, or Parchment, made of a convenient cize, 
and ſhap'd in the manner of that in the Figure expreſs'd by z k, fo 
that having a convenient number of teeth every turn or return of the 
Pin h, may move this ſmall indented Circle, a tooth forward or back- 
wards, by which meansthe teeth of the Circle, being mark 'd, it will be 
thereby very cafie to know certainly, how much variation any change 
of weather will make upon the ſmall wreath'd body. In the making of 
this Secundary Circle of Vellom, or the like, great care 1s to be had, that 
it be made exceeding light, and to move very eaſily, for otherwite a tmalt - 
variation will ſpoll F whole operation.” The Boxmay bemade of Braſs; --—- 
Silver, Iron, or any other 2 if care be taken to make it open 
enough, to let the Air have a ſufficiently free acceſs.to the Beard. The _ 
Index alſo may be various ways contrived, fo as toſhew both the number 
of the revolutions it makes, and the 4izte diviſions of each revolution. 

I have made ſeveral trials and Inſtruments for diſcovering the drineſs 
and moiſture of the Air with this little wreath'd body,and find it to vary 
exceeding ſenhibly with the leaſt change 1n the conſtitution of the Air, as 
to 
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to drineſs and moiſture, ſo that with one breathing upon it, I have made 
it untwiſt a whole bout, and the 1»dex or Hard has ſhew'd or pointed to 
various diviſtons on the upper Face or Ring of the Inſtrument, according 
as It was carried neerer and neerer to the fre, or as the heat of the Sun 
increaſed upon it. | 

Other trials I have made with Gut-ſtrings,but find them nothing neer 
ſo ſenſible, though they alſo may be fo contriv'd as to exhibit the 
changes of the Air, as to drineſs and moiſture, both by their ſtretching 

_ and\hrinking 1n length, and alſo by their wreathing and unwreathing 
themſelves ; but theſe are nothing neer ſo exact or fo tender,for their va- 
rying property will in a little time change very much, But there are ſe- 
veral other Vegetable ſubſtances that are much more ſenſible then even 
this Beard of a wilde Oat; ſuch I have found the Beard of the ſeed of 
Muſk-graſs, or Geranium moſchatum, and thoſe of other kinds of Cranes- 
bil ſeeds, and the hke. But always the ſmaller the wreathing ſubſtance 
be, the more ſenſible is it of the mutations of the Air, a conjecture at 
the reaſon of which I ſhall by and by add. 

The lower end of this wreath'd Cylinder being ſtuck upright ina little 
ſoft Wax, ſo that the bended part or 1#dex of it lay horizontal, I have 
obſerv'd it always with moiſture to unwreath it ſelf from the Eaſt (For 
inſtance)by the South to the Weſt,and ſo by the North to the Eaſt again, 
moving with the Sun (as we commonly fay) and with heat and drouth 
to re-twiſt, and wreath it ſe]t the contrary way, namely, from the Eaſt, 
(for inſtance) by the North to the Weſt, and fo onwards. = 

The cauſe of all which Phenomena, ſeems to be the differing texture 
of the parts of theſe bodies, each ofthem (eſpecially the Beard of a wilde 
Oat, and of XMesk-graſs ſeed) ſeeming to have two kind of ſubſtances,one 
that is very porous, looſe,and ſpongte;into which the: watry ſteams of the 
Air may be very eaſily forced which will be thereby ſwell'd and extend- 
ed in 1ts-dimenſions, juſt as we may obſerve all kind of Vegetable ſub- 
ſtance upon ſtceping in water to ſwell and grow bigger and longer. And a 
jecond that 1s more hard and cloſe,into which the water can very little,or 
not at all penetrate, this therefore retaining always very neer the ſame 
dimenſions, and the other ſtretching and ſhrinking, according as there 
is more or leſs moiſture or water in its pores, by reaſon of the make and 
ſhape of the parts, the whole body muſt neceflarily unwreath and 
wreath it ſelf, 

And upon this Principle, it is very eaſie to make ſeveral ſorts of con- 
trivances that ſhould thus wreath and unwreath themſelyes, either by 

\ heatandcold, or by drineſs and moiſture, or by any greater or leſs force, 
from whatever cauſe it proceed, whether from gravity or weight, or 
from wind which 1s motion of the Air, or from ſome ſpringing body, 
or the like; = 

This, had I time, I ſhould enlarge muck more upon; for it ſeems to me 
to be the very firſt footſtep of Senſation, and Animate motion, the moſt 
plain,fimple,and obvious contrivance that Nature has made uſe of to pro- 


duce a motion, next to that of Rarefation and Condenſation by heat 
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- various kinds-of carv'd ſurfaces; there are-other that have ſmooth-and ——— 
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and cold. And were thisPrinciple very well examin'd, I am very apt to 
think, it would afford us a very great help to find out the Mechaniſm 
of the Muſcles, which indeed,as farr as I have hitherto been able to ex- 
amine, ſeems to me not ſo very perplex as one might —_— cially 
upon the examination which I made of the Muſcles of Crabs, Lobſters,and 
ſeveral ſorts of large Shell-fiſh,and comparing my Obſervations on them, 
with the circumſtances I obſerv'd in the mulicles of terreſtrial Animals. 

Now, as in this Inſtance of the Beard of a wilde 0at, we ſee there is 
nothing elſe requiſite to make it wreath and unwreath it felf, and to 
ſtreighten and bend its knee, then onely a little breath of moiſt or dry 
Air, or a ſmall atoxze almoſt of water or liquor, and a little heat to make 
it again evaporate; for, by holding this Beard, plac'd and fix'd as [ be- 
fore direGed, neer a Fire, and dipping the tip of a ſmall ſhred of Paper 
in well reCtify'd ſpirit of Wine, and then touching the wreath'd Cylir- 
drical part,you may perceive it to untwilt it ſe}f; and preſently again,up- 
on the avolation of the ſpirit, by the great hewt, it will re-twilt it ſelf, 
and thus will it move forward and backwards as oft as you repeat the 
touching it with the ſpirit of Wine 3 ſo may, perhaps, the ſhrinking and 
relaxing of the muſcles be by the influx and evaporation of ſome kind 
of liquor or juice. But of this Enquiry I ſhall add more elſewhere. 


— —_—— — — 
— _— ——_ 


Obſerv. KXXVIIT. Of the Seeds of Venus loking-glaſs, or Corn 
Violet. 


Rom the Leaves, and Downs, and Beards of Plants,we come at laſt to 
the Seeds; and here indeed ſeems to be the Cabinet of Nature,where- 
In are laid up its Jewels. The providence of Nature about Vegetables,isin 
no part manifeſted more, then in the various contrivances about the ſeed, 
nor indeed is there in any part of the Vegetable ſo curious carvings, and 
beautifull adornments, as about the ſeed ; this in the larger ſorts of ſeeds 
1s moſt evident to the eye; nor 1s 1t leſs manifeſt through the Microſcope, 
inthoſe ſeeds whoſe ſhape and ſtructure, by reaſon of their ſmalneſs, the 
eye is hardly able to diſtinguiſh. | 
Of theſe there are multitudes, many of which I have obſerv'd through 
a Microſcope, and find, that _y do, for the moſt part, every one afford 
excceding pleaſant-and beautifull objects... For beſides thoſe that have 


perfettly poliſh'd ſurfaces, others a downy hairy ſurface; ſome are 
cover'd onely with a ſkin, others with a kind of ſhell, others with both, 
as is obſervable alſo in greater ſeeds. EIT 

Of theſe ſeedsI have onely deſcribed four ſorts which may ſerve as a 
Specizern of what the inquufitive obſervers are likely to find among the 
reſt. - The firſt of theſe ſeeds which are deſcribed in the 17; Scheave, are 
thoſe of Cort-Violets, the ſeed is very ſmall, black, and ſhining, and, to 
the naked eye, looks almoſt like a very ſmall Flea; But through the 


Microſcope - 
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Afic roſcope, it appearsa large body, cover'd with a tough thick and bright 

ing ſkin very irregularly ſhrunk and pitted, inſomuch that it is al- 
moſt an impoſſibility to find two of them wrinkled alike, ſo great a ya- 
riety may there be even in this little ſeed. _ - _ 

This, though it appear'd one of the moſt proniing heck for beauty to 
the naked eye,yet _ the Microſcope it appear'd but a rude miſhapen 
ſeed, which1 therefore drew, that I might thereby manifeſt how unable 
we are by the naked eye to judge of beauteous or leſs curious microſoopi- 
cal Objetts: cutting ſogne of them in ſunder, I obſerv'd them to be fill'd 
witha greenifh yellow pulp, and to have a very thick huik, in propor- 
tion to the pulp. 
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Obſerv. XXIX. Of the Seeds of Tyme: 


Heſe pretty fruits here repreſented, in the 18. Scheme, are nothing 

elſe but nine ſeveral ſeeds of Tyme; they are all of them in differ- 
ing poſture,both as to the eye and the light ; nor are they all ofthem ex- 
ttly of the ſame ſhape, there being a great variety both in the bulk and 
figure of each ſeed ; but they all agreed in this,that being look'd on with 
a Microſcope, they each of them exactly reſembled a Lemmon or Orange 
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dry'd; and this both in ſhape and colour. Some of them are a little : 


rounder, of the ſhape of an Orange, as A and B, they have each of 
them a very conſpicuous part by which they were join'd to their little 
ſtalk,and one of them had a little piece of ſtalk remaining on ; the oppo- 
ſite ſide of the ſeed, you may perceive very plainly by the Figure,is very 
copped and-prominent, as 1s very uſual in Lemmons, which prominencies 
are expreſs d in D,E and F. | 

They ſeem'd each of them a little creas'd or wrinckled, but E was 
very conſpicuoully furrow'd, as if the inward make of this ſeed had been 
ſomewhat like that of a Lemmon alſo, but upon dividing ſeveral ſeeds 
with a very ſharp Pen-knife, and examining them afterward, I found 
their make to be in nothing but bulk differing from that of Peas,that is,to 
have a pretty thick coat,and all the reſt an indifferent white pulp, which 
ſcem'd very cloſe ; ſo that it ſeems Nature does not very much alter her 


the ſeed, in theſe very ſmall grains, from that of Beans, Peas, ec. 
The Grain affords a very pretty Object for the — namely, a 
Diſhof Lemmons plac'd in a very little room ; ſhould a Lemmon or Nut 


be proportionably magnify'd to what this ſeed of Tyme is,it would make 
It appear as bigg asa large Hay-teek.and it would be no great wonder to 
ſee Homers Hiads, and Homer and all, cramm'd into fuch a Nut-fhell. We 
may perceive even in theſe {mall Graihs, as well as io greater, how curi- 
ous and carefull Nature is in preſerving the ſeminal. principle of Sogn 
table bodies, in what delicate, ſtrong and _ conventent Cabinets 


lays 


. 


method inthe manner of incloſing and-preſerving_ the vital Principle in  - 
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lays them and cloſes them in a pulp for their ſafer proteCtion from out- 
ward dangers, and for the ſupply of convenient alimental juice, when 
the heat of the Sun begins to animate and 'move theſe little autowatons 
or Engines; as it ſhe would, from the ornaments wherewith ſhe has decke 
theſe Cabinets, hint to us, that in them flie has Jaid up her Jewels 
ind Maſter-pieces. And this, if we are but diligent in obſerving, we 
ſhall find her method throughout. There is no curiofity in the Elemental 
kingdom, if I may ſo call the bodies of Air, Water, Earth, that are com- 
parable in form to thoſe of Minerals; Air and Water having no form at 
all, unleſs a potentiality to be form'd into Globules; and the clods and 
parcels of Earth are all irregular, whereas in Minerals the does begin to 
Geometrize, and praiſe, as twere, the firſt principles of Mechanicks, 
ſhaping them of plain regular figures, as triangles, ſquares, &c. and te- 
traedrons, cubes, &c. But none of their forms are comparable to the 
more compounded onesof Vegetables; For here ſhe goes a ſtep further, 
forming them both of mote complicated ſhapes, and adding alſo multi- 
tudes of curious Mechanick contrivances in their ſtruCture;for whereas in 
Vegetables there was no determinate number of the leaves or branches, 
nor no exactly certain figure of leaves, or flowers,or feeds, in Animals all 
thoſe things are exactly detin'd and determin'd ; and where-ever there 
is either an exceſsor defect of thoſe determinate parts or limbs,there has 
been ſome impediment that has ſpoil'd the principle which was moſt re- 
lar : Here we ſhall find, not onely moſt curiouſly compounded ſhapes, 
bu moſt ſtupendious Mechaniſms and contrivances, here the ornatnents 
arc in the higheſt perfeCtion, nothing in all the Vegetable kingdom that 
is comparable to the deckings of a Peacock ; nay,to the curiolity of an 
feather, as Tel{ewhere ſhew; nor to that of the ſmalleſt and moſt deſpi- 
cable Fly. But I muſt not ſtay on theſe ſpeculations, though perhaps it 
were very well worth while for one that had leifure,to ſee what Informa- 
tion may be learn'd of the nature, or uſe,or virtues of bodies, by their ſeve- 
ral forms and various excellencies and properties. Who knows but Atlar: 
might from ſome ſuch contemplation, give names to all creatures? If at 
leaſt his names had any fignificancy in them of the creature's nature on 
which he imposd itz as many (upon what grounds I know not). have 
fuppos'd : And who knows,but the Creator may,in thoſe charaGersghave 
written and engraven many of his moſt myſterious deſigns and counſels, 
and given man a capacity, which, afhſted with diligence and induſtry, 
may be able-toread-and-underſtand them. But not to multiply my di- _ 
_ greſſion more thenIcan the time; I will proceed tothe next; which ts, —---- 


— 


th 


Obſerv. XXX. Of the Seeds of Poppy. - 


THe frnall ſeeds of Poppy, which ate deſcribed in the 19. Scheme, both 
- 2 for their ſmaineſs, — aid prettineſs, as alſo for their ad- 


ſerve to be takra notice of among the 


other 


mirable ſoporifick quality, 
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other microſcopical ſeeds of Vegetables: For firſt, though they grow ina 
Caſe or Hive oftentimes bigger then one of thefe Pictures of the #7crs- 
ſcopical appearance, yet are they tor the molt part fo- very little, that they 
exceed not the bulk of a ſmall Nitt, being not above £, part of an Inch iri 
Diameter, whereas the Diameter of the Hive of them I via exceeds 
two Itiches,fo that ir is capable of containing neer twohundred thotfargd, 
and (6 in all likelthood'does contain a yaſt quantity, though perhaps not 
that number. Next, for their prettineſs, they may be compar'd to'any 
microſcopical ſeed | have yet ſeen; for they are of a dark browniſh re 
<lour, curioufly Honey-comb'd all over with a very pretty variety of 
Net-work, or a ſmall kind of imboſment of very orderly rais'd ridges, 
the ſurface of them looking nor unlike the inſide of a Beev'sftomack. Bi 
that which makes it moſt confiderable of all, is, the medical virtnes of 
it, which areſuch as are not afforded iis by any Mineral preparation ; and 
that is for the procuring of ſleep, a thing as ewary 60 the well-being 
of a creature as his meat, and that which refreſhes both the voluntary 
ad rational faculties, which, whiF chis affection has ſeis'd the body,are 
for the moſt part unmov'd, and at reft. And, methinks, Nature does 
ſeem to hint ſome very notable virtue or excellency i this Plant from the 
curioſity it has beſtow'd upon it. Firſt, in its flower, it is of the higheft 
ſcarlet-Dye, which is indeed the prime and chiefeſt colour, and has beet 
m all Ages of the world moſt highly efteem'd : Next, it has as minch cu- 
riofity ſhew'd alſo in the haſk or caſe of the feed, as any one Plant I have 
yet met withall ; and thirdly, the very ſeeds themſelves, the JHcroſcope 
diſcovers to be very curiouſly ſhap'd bodies; and laftty, Nature hav 
taken ſuch abundant care for the propagation of it, that one finple ſeed 
grown into a Plant, is capable of ein ſome hundred thonfands of 
iceds. | 
It were very worthy ſorne able man's enquiry whether the intention of 
Nature, as to the ſecundary end of Animal and Vegetable ſubftances 
might not be found out by ſome fuch charaCtters and notable impreſſions 
as theſe, or from divers other circumſtances, as the figure, colour, place, 
rin of flouriſhing, ſpringing and fading, duration, tafte, fmef!, ec. For 
if ſuch there are (as at able Phyſician upon you? grounds has given me 
cauſe to believe) we might then, inſteed of ſtud ymg Herbals (where fo' 
little is deliver'd of the virtues of a Plant, and leſs of truth) have re- 
-courſe to the Book of Nature it ſelf, and there find the moſt natural, 
uſefull, and moſt effeftual and ſpecifick Medicines, of which we have: 
amongſt Vegetables, two very noble Inſtances to.incourage ſuch a hope, 
the one of the Jeſnite powder tor the cure of intermittiag Feaag#s,and the 
other of the juiceof Poppy for the curing the detect of {leeping. 


Y. 2 Obſery. 
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Obſerv. XXX1, Of Purſlane-ſeed. 


T He Seeds of Purſiane ſeem of very notable ſhapes, appearing through 
the Microſcope ſhap'd ſomewhat like a 2antilus or Porcelane ſhell, as 
may be ſeen in the XX. Scheme, it being a ſmall body, coyl'd round in 
the manner of a Spiral ; at the greater end whereof,which I the 
- mouth or orifice of the Shell, there is left a little white tranſparent ſub- 
ſtance, like a ſkin, repreſented by BB BB, which ſeems to have been the 
place whereunto the ſtem was join'd. The whole ſurface of this Coclea 
or Shell, is cover'd over with abundance of little prominercies or buttons 
very orderly rang'd into Spiral rows, the ſhape of each of which ſeem'd 
much to reſemble a Wart upon a mans hand. The order, variety, and 
curioſity in the ſhape of this little ſeed, makes it a very pleaſant object 
for the Microſcope, one of them being cut aſunder with a ver Pen- 
knife, diſcover'd this carved Caſket to be of a browniſh red,-and ſome- 

what tranſparent ſubſtance, and manifeſted the infide to be fill'd with a 
whitiſh green ſubſtance or pulp, the Bed wherein the ſeminal principle 
lies #nwelop'd. 

There are multitudes of other ſeeds which in ſhape repreſent or imi- 
tate the forms of divers other ſorts of Shells: as the ſeed of Scaroy- 
graſs, very much reſembles the make of a Concha Yererea,a kind of Purce- 
lane Shell ; others repreſent ſeveral forts of larger fruits, ſweat Marje- 
rome and Pot-marjerome repreſent Olives. Carret ſeeds are like a cleft 
of a Coco-Nut Huſk ; others are like Artificial things, as Succory ſeeds 
are like a Quiver full of Arrows, the ſeeds of Amaranth: are & Bn EX- 
ceeding lovely ſhape, ſomewhat like an Eye : The ſkin of the black and 
ſhrivled ſeeds of Onyons and Leeks,are all over knobbed like a Seals ſkin. 
Sorrel has a pretty black thining three-ſquare ſeed, which is picked at both 
ends with three ridges, that are bent the whole length of it. It were al- 
moſt endleſs to ——_ up the ſeveral ſhapes,they are ſo many and fo va- 

. rious; Leaving them therefore to the cunous ubſerver, I ſhall proceed to 
theObſervations on the parts of Animals. | 
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Obſerv. XXXII. Of the Figure of ſeveral forts of Hair, and by, 
the textyre of the ſkin. 


lewing ſome of the Hairs of my Head with a very good Microſcope, 
I took notice of theſe particulars: 

I. That they were, for the moſt part, Cylindrical, ſome of them were 
ſomewhat PriJmatical,but generally they were veryneer round,ſuch as are 
repreſented in the ſecond Figure of the pr Gary wy the Cylinders EE E. 
nor could 1 find any that bad ſharp angules. : 


2. That 


MicRoGRaAPHIA. 


2, That that part which was next the top, was bigger then that which 
was neerer the root. - 

- 3. That they were all along from end to end tranſparent, though not 
very cleer, the end next the root appearing like a black tranſparent-piete 
of Horn, the end next the top more brown, ſomewhat like tranſparent 
Horn. 

4- That the root of the Hairs were pyetty ſmooth, tapering inwards, 
almoſt like a Parſneb; nor could I find that it had any filaments, or any 
other veſſels, ſuch as the fibres of Plants. = 

5. That the top when ſplit (which is common in long Hair) appear'd 
like the end of a ſtick, beaten till it be all flitter'd, there being not onely 
two ſplinters, but ſometimes halt a ſcore and more, SES 

6. That they were all, as farr as I was able to find, ſolid Cylindrical 
bodies, not pervious, like a Cane or.Bulruſh; nor could I find that they 
had any Pith, or diſtinction of Rind, or the like, ſuch as I had obſerv'd in 
Horſe-hairs, the Briſtles of a Cat, the 14ian Deer's Hair, e*c. 


Obſervations on ſeveral other ſorts of Hair. 


For the Briſles of a Hogg, I found them to be firſt a hard tranſparent 
horny ſubſtance, without the leaſt appearance of pores or holes init ; and 
this I try d with the greateſt care I was able, cutting many of them with a 
very ſharp Razor, ſo that they appear'd, evenin the Glaſs, to-have a pret- 
ty ſmooth ſurface, but ſomewhat waved by the ſawing to and froof the 
Razor, as is viſible in the end of the Priſmatical body A of the ſame 
Figure; and then making trials with cauſing the light to be caſt on them 
all the various ways I could think of, that was likely to make the pores 
appear, if there had been any, I was not able to diſcover any. 

Next, the Figure of the Briſles was very various, neither perfedtly 
round, nor ſharp edg'd, but Priſmatical, with divers fides, and round 
angles, as appears in the _ A. The bending of them in any part 
where they before appear'd cleer, would all flaw them, and make them 
| look white. | 


The Muſtacheos of a Cat (part of one of which 1s repreſented by the 


ſhort Cylinder B of the ſame Figure) ſeem'd to have, all of them that I ob- 


ſerv da large pith in the middle, like the pith of an Elder, whoſe texture 
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-was focloſe,” thatT was not able to diſcover the leaſt ſign of pores; and : 


thoſe parts which ſeem to be pores,as they appear d in one polition to the 
light, in anotherI could find a manifeſt refleftiom to be caſt from them. 

ThisI inſtance in,to hint that It is not ſafe to conclude any thing to be 
poltieely this or that, though 1t appear never ſo-plain and likely when 

ook d on with a 4icroſcope in one poſture, before the ſame be examin'd 
by placing it in ſeveral other poſitions. 

And this I take to be the reaſon why many have believed and aflerted 
the Hairs of a man's head to be hollow, and like ſo many ſmall pipes per- 
forated from end to end. 

Now, though I grant that by an Aralogie one may ſuppoſe them fo; 
_, | P a 
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and from the Polsniax diſeaſe one may believe them ſuch, yetI think we 
have not the leaſt encouragement to either from the Afrcroſcope, much leſs 
poſitively to aſſert them ſuch. And perhaps the very ctlence of the Plice 
Polexnica may be the hairs growing hollow, and of an unnatural cor- 
ſtitution. D 
And as for the Aralogie, thoughI am apt enough to think that the hairs 
of ſeveral Animals may be = mewhat like a Cane, or at leaſt 
have a kind of pith in hens fe ,becaule they ſeem as 'twere a kind of Ve- 
getable growing on an Animal, which growing,they fay, remains a long 
while after the Animal is dead, and therefore ſhould like other Vege- 
tables hayea pith ; and ſecondly, becauſe Horns and Feathers, and Por- 
cupine's Quils, and Cats Briſles, and the long hairs of Horſes, which come 
very neer the nature of a mans hair,ſcem all of them to have a kind of pith, 
_ ſome of them to be porous, yet I think it not (in theſe caſes, where we 
have ſuch helps for the ſenſe as the 2icroſcope attords) ſafe concluding 
or building on more then we ſenſibly know, fince we may,with exami- 
ning, find that Nature does in the make of the fame kind of ſubſtance, 
often vary her method in framing of it; Iaſtances enough to confirm this 
we may find in the Horns of ſeveral creatures: as what a vaſt difference 
is there between the Horns of an Oxe, and thoſe of ſome ſorts of Staggs 
as to their ſhape? and even in the hairs of ſeveral creatures, we find a 
vaſt difference as the hair of a man's Head ſeems, as I ſaid before, long, 
Cylindrical and ſometime a little Prifmatical, ſolid or impervious, and 
very {mall ; the hair of an Indian Deer (a part of the middle of which is 
deſcribed inthe third Figure of the fifth Scheme, marked with F) is big- 
ger in compaſs through all the middle of it,then the Britle of an Hogg,but 
the end of it is ſmaller. then the hair of any kind of Animal (as may be 
ſeen by the Figure G) the whole belly of it, which is about two or three 
Inches long, Poke to the eye likea thread of courſe Canvals, that has 
been newly unwreath'd, it being all wav d.or bended to and fro, much 
after that manner, but through the 2:croſcope, it appears all perforated 
from ſide to fide,and Spongie, like a ſmall kind of ſpongy Coral, which is 
often found upon the Emgliſh ſhores; but though I cut it tranfverſly, 1 
could not perceive that it had any pores that ran the long-way of the 
hair: the long hairs of Horſes CC and D, ſeem Cylindrical and ſomewhat 
pithy 5 the Britles of a-Cat-B,-arc conical and-pithy ; the Quils of Por- 
cupines and Hedghoggs, being cut tranſverlly, have a whitiſh pith, im the 
manner of a Starr,or Spur-rowel : Piggs-hair (A) is ſomewhat 1riagonal, 
and ſeems to have neither pith nor pore: And other kinds of hair have 
quite a differing ſtructure and form. And therefore[ think 1t no way 
agreeable to a true natural Hiſtorian, to pretend to be ſo ſharp-lighted, 
as to ſee what a pre-conceiv' d Hypotheſis tells them ſhould be there, where 
another man, though perhaps as ſeeing, but not foreſtall 'd, can difcoyer 
no ſuch matter. _ 
But to d; Lobrr'd ſeveral kind of hairsthat had been. Dyed, 
and "tea them to be a kind of horny Cylinder, being of much about the 
tranſparency of. a pretty cleer piece of Oxe hora; theſe Py we 
through- 
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throughout"ting'd with the colours they exhibited. And 'tis likely,that 
thofe hairs being boy1'd or ſteep'd in thoſe very hot ting'd liquors in the 
Dye-fat, And the ſubſtance of the hair being much like that of an Oxes 
Horn, the penetrant liquor does ſo far mollific and ſoften the ſubſtance, 
that it ſinks into the very center of it, and fo the ting'd parts come to be 
mix'd and united with the very body of the hair,and do not (as ſome have 
thought) only ſtick on upon the outward ſurface. And this,the boiling of 
Horn will make more probable; for we ſhall find by that action, that the 
water will infinuate it felf to a pretty depth within the ſurface of it, 
efpecially ifthis penetrancy of the water be much helped by the Salts 
that are uſually mix'd with the Dying liquors. Now, whereas Silk may 
be dyed or ting d into all kind of colours without _ or dipping in- 
to hot liquors, f gheſs the reaſon to be two-fold : Firſt, becauſe the fila- 
ments, or {mall cylinders of Silk, are abundantly ſmaller and finer, and fo 
have a much leſs depth to be penetrated then moſt kind of hairs; and 
next, becauſe the ſubſtance or matter of Silk, is much more like a Glew 
then the ſubſtance of Hair is. And that I have reaſon to ſuppoſe : 
Firſt, becauſe when 1t is {pun' or drawn out of the Worm, it is a perfect 
hiinous ſubſtance, and very eaſily ſticks and cleaves to any adjacent 
dy, as I have ſeveral times obſerved, both wn Silk-worms and Spiders. 
Next, becauſe that I find that water does eafily ditiolve and mollific the 
ſubſtance again, which is evident from their manner of ordering thoſe 
bottoms or pods of the Silk-worm before they are able to unwind them, It 
is no great wonder therefore,if thoſeDyes or ting 'd liquors do very quick- 
ly mollifie and tinge the ſurfaces of fo ſmall and ſo glutinous a body, 
And weneed not wonder that the-colours appear ſo lovely in the one, 
and fo dull in the other, it we view but the ting'd cylinders of both 
kinds with a good: Aferoſcope 3 for whergas the ſubſtance of Nair,at beft,is 
but a ditty duſkiſh white ſomewhat tranſparent, the filaments of Silk haye 
a moſt lovely tranſparency and cleernels, the difference between thoſe 
two being not much leſs then that betweena piece of Horn, and a piece 
of Cryſtal; the one yielding a bright and vivid refleion from the con- 
cave fide of the cylinder, that is, from the concave ſurface of the Air 
that incompaſies the back-part of the cylinder ; the other yielding a dul 
and rb 'd reflection from the ſeveral Heterogeneous parts that com- 
pole it. And this difference will be thaniteſt enough to the eye,if you get a 
couple of ſmall Cylinders, the ſmaller of Cryſtal Glaſs,the other of Horn, 
-_ andthen varniſhing them over very thinly with ſome tratiſparent colour, - 
ack will repreſent tothe naked eye much the ſame kind of objeE which 
4s repreſented to it from the filaments of Silk and Halr by the help of the 
© # Microſtape, Now, ſince the threads of Silk and Szrge are made up of 2 
-# great number of theſe filaments, we may henceforth ceaſe to wonder at 
the difference. From mich the ſame reaſon proceeds the vivid and love; E 
ly colours of Feathers, wherein they very farr exceed the natural as we 
as Artificial colouts of hair,of which I ſhall ſay more in its proper place. 
The Teguments indeed of creatures are all of them adapted to the pe; 
culiar uſe and convenience of that Animal which they inwraps and very 
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much alſo for the ornament and beauty of it, as will be moſt evident to 
any one that ſhall attentively conſider the various kinds of cloathings 
wherewith moſt creatures are by Nature inveſted and cover'd. Thus I 
have obſerved, that the hair or furr of thoſe Northern white Bears that 
inhabite the colder Regions, is exceeding thick and warm : the like have 
I obſerv'd of the hair of a Greenland Deer, which being brought alive to 
London,T had the opportunity of viewing 3 its hair was ſo exceeding thick, 
long and ſoft, that I could hardly with my hand, graſp or take hold of 
his ſkin, and itſeem'd ſo exceeding warm, as I had never met with any 
before. And as for the ornamentative uſe of them, it is moſt evident in a 
multitude of creatures,not onely for colour, as the Leopards, Cats,Rhein 
Deer, &c. but for the ſhape, as in Horſes manes, Cats beards;and ſeveral 
other of the greater ſort of terreſtrial Animals, but is much more conſpi- 
cuous; in the Veſtments of Fiſhes, Birds, InſeCts, of which [ſhall by and 
by give ſome Inſtances. 

As for the ſkin, the Microſcope diſcovers as great a difference between 
the texture of thoſe ſeveral kinds of Animals, as it does between their 
hairs; but all that [I have yet taken notice of, when tann'd or drefs'd, are 
of a Spongie nature, and ſeem to be conſtituted of an infinite company 
of ſmall long fibres or hairs, which look not unlike a heap of Tow or 
Okum 3 every of which fibres ſeem to have been ſome part of a Muſcle, 
and probably, whil'ſtthe Animal was alive, might have ts diſtin funCti- 
on, and ſerve for the contraQion and relaxation of the ſkin, and for the - 
ſtretching and ſhrinking of it this or that way. | 

And indeed, without ſuch a kind of texture as this, which is very like 
that of Spurk, it would ſeem very ſtrange, how any body ſo ſtrong asthe 
ſkin ofan Animal uſually is, and ſocloſe as it ſeems, whil'ſt the Animal is 
living, ſhould be able to ſuffer ſo great an extenſion any ways, without at 
all hurting or dilacerating any part of it. But,fince we are inform'd by the 
——- that it conſiſts of a great many ſmall filaments, which are im- 

licated, or intangled one within another, almoſt no otherwiſe then the 
airs in a lock of Wool, or the flakesin a heap of Tow, though not alto- 
ether ſo looſe z but the filaments are here and there twiſted,as twere,or 
Interwoven,and here and there they join and unite with one another, fo as 
indeed the whole ſkin ſeems to be but one piece, we need not much won- 
der:And though theſe fibres appear not through aMicroſcope,exattly joint- 
ed and contex'd,as in Sponge ; yet,as I formerly hinted, Iam apt tothink, 
that could we find ſome way of diſcovering the texture of it, whil ſt it in- 
veſts the living Animal,or had ſome very eafie way of ſeparating the pulp 
or intercurrent juices, ſuchas in all probability fill thoſe Interſtztia, with- 
out dilacerating, bruſing, or otherwiſe ſpoiling the texture of it (as it 
ſeems to be yery much by the ways of tanning and dreſſing now us'd) we 
- might diſcover a much. more curious texture then [I have hitherto been 
able to find; perhaps,ſomewhat like that of Sponges. 
'That of Chamoiſe Leather is indeed very much like that of Sprnk, fave 
; onely that the filaments ſeem nothing neer ſo even and round, nor alto- 
gether ſo ſmall, nor has it fo curious joints as Spxxk has, ſome of r= 
ve 
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have lately diſcover'd like thoſe of a Sponge, and perhaps all theſe three 
bodies may be of the ſame kind of ſubitance, though two of them indeed 
are commonly accounted Vegetable ( which, whether they be 1b or 
no, I ſhall not now diſpute) But this ſeems- common to all three, that 
they undergo atanning or dreſſing, whereby the interſpers'd juices ate 
waſted and waſh'd away before the texture of -them can be diſcover'd. 

What their way is of drefling, or curing Sponges, I confeſs, I cannot 
learn; but the way of dreſling $pnrk, is, by boiling it a good while in 4 
ſtrong Lixivium, and then beating It very well ; and the manner of dre(- 
ſing Leather is ſufficiently known. 

It were indeed extremely defirable, it ſuch a way could be found 
whereby the Parenchyma or fleſh of the Mulcles, and ſeveral other 
parts of the bod,ymight be waſh'd, or 'wafted clean away,without vitia- 
ting the form of the fbrows parts or velic]ls of it, for hereby the texture 
of thoſe parts, by the help of a good Microſcope, might be moſt atcu- 
rately found. | : | 

But to digreſs no turther, we may, from this diſcovery of the Aicro- 

ſcope, plainly enough underſtand how the ikin, though it looks ſocloſe 
as It 2 oy comes to give a pallage to ſo valt a quantity of excrementitious 
ſubſtances, as the diligent Sau&orizs has excellently obſerved it to do, in 
his #vedicina ſtatica ; for it ſeems very probable, from the texture after 
dreſling.that there are an infinit of pores that every way pierce it,and that 
thoſe pores are onely fill'd with ſome kind of juice, or ſome very pulpy 
ſoft obfence: and thereby the ſteams may almoſt as eaſily find a paſlage 
through ſuch a fluid vehicle as the vaporous bubbles which are generated 
at the bottom of a Kettle of hot water do find a paſſage through that 
fluid xrediumz into the ambient Air. 
Nor is the ſkin of animals only thus pervious,but even thoſe of vegetables 
alſo ſeem to be the ſame;for otherwiſe I cannot conceive why.,it two ſprigs 
.of Roſemary (for Inſtance) be taken as exaCtly alike in all particulars as 
can be, and the one be ſet with the bottom in a Glaſs of water. and the 
other be ſet juſt without the Glaſs,but in the Air onely, though you ſtop 
the lower end of that in the Air very carefully with Wax, yet ſhall it 
preſently almoſt wither, whereas the other that ſeems to have a ſupply 
from the ſubjacent water by its ſmall pipes, or ##icroſcopical pores, pre- 
ſerves its greenneſs for many days, and ſometimes weeks. 

Now, this to me; ſeems not likely to proceed trom any other cauſe then 

the avolation of the juice through the {kin; for by the Wax, all thoſe other 
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poreSof the ſtem are very firmly and cloſely ſtop'd up. And from the more _ 


or leſs porouſneſs of the ſkins or rinds of Vegetables may, perhaps, be 
ſomewhat of the reaſon given, why they keep longer green, or ſooner wi- 


ther; for we may obſerve by the bladdering and craking of the leaves of | 


Bays,Holly, Laurel, &c. that their ſkins are very cloſe, and do not ſuffer 
ſo free a paſſage through them of the included juices. 

But of this, and of the Experiment of the Rofemary, I ſhall elſewhere 
more fully confider,it ſeeming to me an extreme luciterous Experiment, 
ſuch as ſeems indeed very plainly to prove the Schematiſm or {trutture 
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of Vegetables altogether mechanical, and as neceſlary, that (water and 
warmth being apply'd to the bottom of the ſprig of a Plant) ſome of it 
ſhould pune | upwards into the ſtem, and thence diſtributed into the 
leaves, as that the water of the Thames covering the bottom of the Mills 
at the Bridge foot of Loxdon, and by the ebbing aud flowing of it, paſ- 
fling ſtrongly by them, ſhould have ſome part of it convey'd to the 
ellis above,and thence into ſeveral houſes and Ceſterns up and down 


the City. 
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Obſerv. XXXIII, Of theScales of a Soal, and other Fiſhes. 


Aving hinted fomewhat of the ſkin and covering of terreſtrial Ani- 

mals, I ſhall next add an Obſervationl made on the ſkin and Scales 
of a Soal, a ſmall Fiſh, commonly enough known ; and here in Fiſhes, as 
well as other Animals, Nature follows its uſual method, framing all parts 
ſo, as that they are both uſcfull and ornamental in all its compoſures, 
mingling «tile and dylce together ; and both theſe deſigns it ſeems to 
follow,though our unaſſiſted ſenſes are not able to peceive them : This is 
not onely manifeſt-in the covering of this Fiſh only, but in multitudes of 
others, which it would be too long to enumerate, witneſs particularly that 
ſmall Sand Shell, which I mention d in the X I. Obſervation, and infinite 
other ſmall Shells and Scales, divers of which I have view d. This {kinT 
view'd, was flead from a-prettylarge Soal, and then expanded and dry'd, 
the inſide of it, when dry, to the nakedeye, look d very like a piece of 
Canvaſs,but the Afzcroſcope diſcover'd that texture to be nothing elſe,but 
the inner ends of thoſe curious Scolop'd Scales I, 1, I, in the ſecond Figare 
of the X XI. Scheme, namely, the part of GGGG (ot the larger repres. 
ſentation of a ſingle Scale, in the firſt Figure of the ſame Scheme) which 
on the back fide, through an ordinary fingle Magnifying Glaſs, look'd 
not unlike the Tyles on an houſe. 

The outſide of it, to the naked eye, exhibited nothing more of orna- 
ment, fave the uſual order of ranging' the Scales into a #riqgexe! form, 
onely the edges ſeem'd a little to ſhine, the finger being rubbd from the 
tail-wards towards the head, the Scales ſeem d to ſtay and rare it ; Bat 
through an ordinaiy Megaitying glaſs, it exhibited a moſt curiouſly 
-carvedand adorned ſurface, fuch-as-isviſible-in the ſecond Figure, each- - 
of thoſe (formerly almoſt imperceptible) Scales appearing much of the 
ſhape I, 1, I, that is, they were round, and protuberant, and: ſomewhat 
ſhap'd like a Scolop, the whole Scale being creas'd with curiouſly wav'd 
ne indented ridges,with == = furrows betweenzeach of which 
was terminated with a very ſharp tranſparent bony ſubſtance, which, like 
ſo many ſmall T urnpikes, ſeem'd to arm the edges. | 

The back part KKK was the ſkin into which each of theſe Scales 
were very deeply fix'd, in the curious regular order, viſible ia the ſecond 
Figure, 
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Fienre, The length and thape of the part of the Scale which was buried 
by the ſkin,is evidenced by the firſt Figure; which is the repreſentation of 
one of them pJuck'd out and view d through a good Microſcope, namely, 
the part LFG GFL, whercin is allo more plainly to be ſeen,the manner 
of carving of the {colopt part of every particular Scale, how each ridge or 
barr EEE is alternately hollowed or engraven, and how every gutter 
between them is terminated with verv tranſparent and hard pointed 
ſpikes, and how every other of theſe, as AAAA, are much longer then 
the interjacent oncs, D DD. 

The texture or form allo of the hidden part appears, namely, the 
middle part, GG G, ſeems to contilt of a great number of ſmall quills 
or pipes, by which, perhaps, the whole may be nouriſhed; and the tide 
parts F F conſiſt of a more fibrous texture, though indeed the whole 
Scale ſcem'd to be of a very tough grilly ſubſtance, like the larger Scales 
of other Filhes. 

The Scales of the ſkin of a Dog-tiſh (which is us'd, by ſuch as work in 
Wood, for the {ſmoothing of their work,and conliſts plainly enough to the 
naked eye,of a great number ot tmall horny points)through the A/icroſcope 
appear'd each of them curioully ridg'd, and very neatly carved ; and in- 
deed, you can hardly look on the ſcalcs of any Fiſh, but you may diſcover 
abundance of curioſity and beautifying; and not only in theſe Fithes,but in 
the ſhells and cruſts or armour of moſt ſorts of Marine Animals fo inveſted. 


Pry 


Obſerv. XXX1V. Of the Sting of a Bee. 


TH Sting of a Bee, delineated in the ſecond Figure of the XVI.Scheme, 
ſeems to be a weapon of offence, and is as great an Inſtance, that 
Nature did realy intend revenge as any, and that firſt, becauſe there 
ſeems to be no other uſe of it. Secondly, by reaſon of its admirable ſhape, 
ſeeming to be purpoſely ſhap'd for that very end. Thirdly,from the vi- 
rulency of the liquor it ejedts, and the ſad cffefts and ſymptoms that fol- 
low 1t. 

But whatever be the uſe of it,certain it is,that the ſtructure of it is ver 
admirable ; what it appears to the naked eye, I need not deſcribe, the 
thing being known almoſt to every one, but it appears through the Afcro- 

_-.. ſcope, to conli{ſt of two. parts, -the one a-theath, without-a chape -or-top,—————*—- 
= ſhap' d almoſt like the Hollſter of a Piſtol, beginning at d, and enging 

at L this ſheath I could moſt plainly perceive to be hollow, and to con- 
tain in it, both a Sword or Dart, and the poiſonous liqnor that cauſes the 
pain. The ſheath or caſe ſeem'd to have ſeveral joints or ſettings together, 
marked byfghiklm no, it was arm'd moreoverneer the top, with ſe- 

_ veralcrooks or forks ({pqrſt)on one lide, and (pgr/ſt#) on the other, 
each of which ſeem'd like ſo many Thorns growing on a briar, or rather 
like ſo many Cat's Claws; for the crooks themſelves ſeem'd to be little 
ſharp tranſparent points or claws, growipg out of little protuberancies - 
2 rag 
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the ſide of the ſheath, which, by obſerving the Figure diligently, is cafie 
enough to be perceiv'd and from ſeveral particulars, I ſuppoſe the Ani- 
mal has a power of diſplaying them, and ſhutting them in again as it 
pleaſes, as a Cat does its claws, or as an Adder or Viper can its teeth 
or fangs. 

The other part of the Sting was the Sword, as 1 may ſo call it, which 
15 ſheath'd, as1t were,in it, the top of which ab appears quite through at 
the ſmaller end, juſt as if the chape of the ſheath of a Sword were loſt, 
and the end of it >: graphs beyond the Scabbard ; the end ofthis Dart(a) 
was very ſharp, and it was arm'd likewiſe with the like Tenterhooks or 
claws with thoſe of the ſheath, ſuch as ( vxy, xy 22) theſe crooks, I am 
very apt to think, can be clos'd up alſo, or laid flat tothe ſides of the 
Sword when it is drawn into the Scabbard.as I have ſeveral times oblſerv'd 
It to, be, and can be ſpred again or extended when ever the Animal 

leaſes. 

The conſideration of which very pretty ſtructure,has hinted to me,that 
certainly the uſe of theſe claws ſeems to be very conſiderable, as to the 
main end of this Inſtrument, for the drawing in, and holding the ſting in 
the fleſh ; for the point being very ſharp, the top of the Sting or Dagger 
(ab) is very eafily thruſt into an Animal's body,which being once entred, 
the Bee, by endeavouring to pull it into the ſheath, draws (by reaſon of 
the crooks (vxy) and (xyz2z) which lay hold of the {kin on either 
ſide) the top of the ſheath (# ſr v) into the ſkin after it, and the crooks 
z,s, and r,v, being entred, when the Bee endeavours to thruſt out the 
top of the {ting out of the ſheath again, they lay hold of the {kin on ei- 
ther ſide, and fo not onely keep the ſheath from (liding back, but helps 
the top inwards, and thus, by an alternate and ſucceſ{ive retracting and 
emitting of the Sting in and out of the ſheath, the little enraged creature 
by degrees makes his revengfull weapon pierce the tougheſt and thickeſt 
Hides of his enemies, in ſo much. that ſome few of theſe ſtout and reſo- 
lute ſoldiers with theſe little engines, do often put to flight a huge maſty 
Bear, one of their deadly enemies, and thereby ſhew the world how 
much more conliderable in Warr a few {kilfull Engineers and reſolute 
ſoldiers politickly order'd, that know how to manage ſuch engines, are, 
then a vaſt unweildy rude force, that confides in, and acts onely by, its 
{trength. But (to proceed) that he thus gets in_ his Sting into the ſkin, 
I conjecture, CO when I have obſervd this creature living, I have 


—fonnd-irto move theSting-thus, to {nd fro, and thereby ao, perhaps = 


does, as twere, pump or force out the. poiſonous liquor, and make it 
hang at the end of the ſheath about b in a drop. The crooks, I ſuppoſe 
alſo to be the cauſe why-theſe angry creatures, haſtily removing them- 
ſelves from their revenge, do often leave theſe weapons behind them, 
ſheath d, as twere, in the fleſh, and, by that means, cauſe the painfull 
ſymptoms to be greater,and more laſting,which are very probably caus'd, 
Parety by the prey and tearing of the ſkin by the Sting, but chiefly 

y the corroſive and poiſonous liquor that isby this Syringe-pipe con- 
vey 'd among the ſenſitive parts thereof and thereby more eatily —_ 

an 
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and corrodes thoſe tender fibres : As I have ſhewed in the deKription 
of a Nettle aud of Cowhage, | 


> O— — 
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Obſerv. XXKXY. Of the contexture and ſhape of the particles of 
Feathers. 


Xawining ſeveral forts of Feathers, I took notice of theſe particulars 
in all ſorts of wing-Feathers, eſpecially in thoſe which ſery'd. for the 


beating of the air in the action of flying. | 
That the outward ſurface of the Quill and Stem was of a very hard, (tif, Y 
and horny ſubſtance, which is obvious enough, and that the part above 
the Quill was hill d with a very white and light pith, and, with the Xzcro- 
ſeope, 1 tound this pith to be nothing elſe, but a kind of natural cargeries 
of (mall bubbles,the films of which feem to be of the ſamac ſubſtance with 
that of the Quill, that 1s, of a {tiff tranſparent horny ſubſtance, 

Which particular ſeems to me,very worthy a moreterious conſideration; 
For here we may obſerve Nature,as 'twere,put to-itsthifts, to-make a tub- 
ſtance,which ſhall be both light enough,and very {tiff and (trang, without 
varying from its own cf{tablith'd principles, which we may obſerve to be 
ſuch, that very ſtrong bodies are for the molt part very heavie alſo, a 
ſtrength of the parts uſually requiring a denſity, and adenlity a gravity 5 
and therefore ſhould Nature have made a body ſo broad and fo ftrong as 
a Feather, almoſt, any other way then what it has takeo, the gravity ok it 
mult necellarily have many times exceeded this; for this pith ſeems to he 
like ſo many ſtops or croſs pieces in a long optical tube, which do very 
much contribute to the {trength of the whole, the pores of which were 
fach, as that they feem'd not to have any communication. with, one ano- 
ther, as T have elſewhere hinted. | 

But the Mechaniſm of Nature is uſually fo excellent, that one and the 
fame ſubſtance is adapted to ſerve for many ends, For the chict uſe of 
this, indeed, ſeems to be for the-fupply of nouriſhment to the downy or 
feathery part of the ſtem ; for 'tis obvious enough in all torts of Feathers, 
that tis plac'd juſt under the roots of the branches that grow out of ei- 
ther fide of the quill or ſtalk, and is exactly ſhap'd according to the rank- 
mg of thoſe branches, coming no lower into the quill, then juſt the he- 

_—ginning of the downy branches, and-growing -onely-on-the-under fide of 
of the quill where thoſe branches do to. Now, tn a ripe Feather (as one . 
may call it) it ſeems difficult to conceive how the Snccws rutritins ſhould 

 beconveydto this pith; for it cannot, I think, be well imagin'd to pats 
through the ſubſtance of the quill, fince, baving examin d 1t& with the 
greateſt diligence I was able, I could not find the leaſt appearance of 
pores; but he that ſhall well examine an uoripe or pinn'd. Feather, will 
plainly enough perceive the Veſſel tor the conveyance ot it to-be the thin 
filmy pith (as tis call'd) which paſles through the middle of the quill. 

As forthe make and contexture of the own it ſelf, ut 1s indeed very 
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rare and admirable, and ſuch asI can hardly believe,that the like is to be 
diſcover'd in any other body in the world; for there is hardly a large 
Feather in the wing of a Bird,but contains neer a million of diſtinct parts, 
and every one of them ſhap'd ina molt regular & admirable form,adapt- 
edto a particular Deſign : For examining a middle cizd Gooſe-quill, I 
eafily enough found with my naked eye,that the main (tem of it contain'd 
about 3oo. longer and more Downy branchings upon one fide, and as 
many on the other of more {tiff but ſomewhat ſhorter branchings.. Many 
of theſe long and downy branchings, examining with an ordinary M7- 
croſcope, I found divers of them to contain neer 1200. ſmall leaves (as T 
may call them, ſuch as EF of the firſt Figure of the 23. Scheme) and as 
many ſtalks ; on the other ſide, fuch as I K of the ſame Figure, each of 
the leaves or branchings, E F, ſeem'd to be divided into about ſixteen or 
eighteen ſmall joints, as may be ſeen plainly enough in the Figure, out of 
molt of which there ſeem to grow ſmall long fibres, ſuch as are expreſs'd 
in the Figure, cach of them very proportionably ſhap'd according to its 
poſition, or plac'd on the ſtalk E F ; thoſe on the under ſide of it, name- 
ly, 1,2, 3,4, 5,6, 7,8, 9, &*c. being much longer then thoſe direaly op- 
polite to them on the upper 3 and divers of them, ſuch as 2,3.,4,5,6,7,8,9, 
&-c. were terminated with ſmall crooks, much reſembling thoſe ſmall 
crooks,which are viſible enough to the naked eye, in the ſeed-buttons of 
Bur-docks. The ſtalks likewiſe, I K on the other fide, ſeem'd divided into 
neer as many ſmall knotted joints, but without ny appearance of ſtrings 
or crooks,cach of them about the middle K,ſeem'd divided into two parts 
by a kind of fork, one fide of which, namely, K L, was extended neer 
the length of KI, the other, M, was very ſhort. 

The tranſverſe SeCtions of the ſtems of theſe branchings, manifeſted 
the ſhape or figure of it to be much ike INO E, which conſiſted of a 
horny fin or covering, and a white ſeemingly trothy pith, much like the 
make of the main ſtem of a Feather. 

The uſe of this ſtrange kind of form,is indeed more admirable then all 
the reſt, and ſuch as . Sn to be much more ſerioully examin'd and 
conſider'd, then have hitherto found time or ability to do; for certain- 
ly, it may very much 1nſtruct usin the nature of the Air, eſpecially as to 
ſome properties of 1t. 

The ſtems of the Downy branches INOE, being rang'd in the order 
viſible enough to the naked eye, at the diſtance of I F, or ſomewhat 
more; the collateral ſtalks and-leaves (it-Lmay ſo call thoſe bodies Inew- - 
ly deſcribed) are fo rang'd, that the leaves or hairy ſtalks of the one fide 
lie at top, or are incumbent on the {talks of the other, and croſs each: ., 
other, much after the manner expreſs'd in the ſecond Figure of the 
23. Scheme, by which means every of thoſe little hooked fibres of the 
leaved ſtalk get between the naked ſtalks, and the ſtalks being full of 
knots, and a prety way diſ-join'd, ſo as that the fibres can eaſily get be- 
tween them, the two parts are ſocloſely and admirably woven together, 
that it is able to 1impede;for the greateſt paxt, the caauron of the Air 
and though they are ſo exceeding ſmall, as that the thickneſs of one of 
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thefe ſtalks amounts not to a 500. fre of an Inch, yet do they compole 
fo ſtrong a texture, as, notwithſtanding the exceeding quick and violent 
beating of them againit the Air, by the ſtrength of the Birds wing, they 
firmly hold together. And it argues an admirable providence.of Nature 
in the contrivance and fabrick of them; for their texture is ſach, that 
though by any external injury the parts of themare violently diſ-joyn'd; 
ſo as that the leaves and ſtalks touch not one another, and conſequent! 
ſeveral of theſe rents would impede the Bird's flying ; yet. for the mo 

art, of themſelves they readily re-join and re-comex themlelves,and are 
eaſily by the Birds ſtroking the Feather, or drawing it through its Bill, all 
of them ſettled and woven into their former and natural poſture ; fot 
there are ſuch an infinite company of thoſe ſmall fibres in the under ſide 
of the leaves, and moſt of them have ſuch little crooks at their ends,that 
they readily catch and hold the ſtalks they touch. 

From which ſtrange contexture,it ſeems rational to ſuppoſe that there 
is a certain kind of-meſh or hole ſo ſmall, that the Air will not very eafily 
paſs through it, as T hinted alſo in the {ixth Obſervation about ſmall Glaſs 
Canes, for otherwiſe it ſeems probable, that Nature would have drawr 
over ſome kind of thin flni which ſhould have covered all thoſe almoſt 
ſquare meſhes or holes, there ſeeming through the Microſcope to be more 
then half of the ſurface of the Feather which is open, and vihibly pervi- 
ous 3 which conjeGure will yet feem more probable from the texture of 
the bruſhie wings of the Tinea argertea, or white Feather wing'd moth, 
which I ſhall anone deſcribe. Bur Nature, that knows beſt its own laws, 
and the ſeveral properties of bodies, knows alſo beſt how to adapt and fit 
them to her deſigned ends,and whoſo would know thoſe properties, muſt 
endeavour to trace Nature in its working, and to ſee what courſe ſhe 
obſerves. And this I ſuppoſe will be no inconfiderable advantage which 
the Schematiſms and Structures of Animate bodies will afford the dilj- 

ent enquirer, namely, moſt ſure and excellent inſtrufions, both as to 
the practical part of Mechanrcks and to the Theory and knowledge of the 
nature of the bodies and motions. 
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Obſerv.. XXX V1. Of Peacoks, Ducks, and other Feathers of 
changegble colours. 


'T He parts of the Feathers of this glorious Bird appeat, through the 

Microſcope, no leſs gaudy then do the whole Fearhers; for, as to the 
naked cye 'tis evident that the ftem or quill of each Feather inthe tail 
ſends out multitudes of Lateral branches, ſfuch-as AB in the third Figure 


of the 23. Scheme repreſents a {mall part of about 5 part of an Inch long; 


and each of the /ateral branches emit multitudes of little ſprigs, threads 
or hairs on either fide of them, ſuchas CD, CD, CD, ſo each of thoſe 
threads in the Acroſcope appears & large long body,confiſting of a mult 
tude 
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tude of bright reflefting'parts, whoſe Figure tis no caſte matter to de- 
termine, as he that examines it ſhall find; tor every new poſttion of it to 
the light makes it perfectly ſeem of another form and ſhape,and nothing 
what. it -appear'd a little before; nay, it appear'd very differing oft- 
times from-ſo ſeemingly. inconſiderable a circumſtance, that the inter- 
poſing of:ones hand between the l1ght and it,makes a very great change, 
and the opening or ſhutting a Cafement and the like, very much diverſi- 
fies the appearance. And though, by examining the furm of it very man 
ways, which would be tedious here to enumerate, I ſuppoſe I have dit- 
cover'd the true Figure of it, yet oftentimes, upon looking on it in ano- 
ther poſture, I have almoſt thought my former obſervations deficient, 
though indeed, upon further examination, I have found even thoſe alſo 
to conhrm them. = 

Theſe threads therefore I find to be a comgeries of ſmall Lamine or 
plates, as ee eee, &c, cach of them ſhap'd much like this of a b c d, in 
the fourth Figzre, the part a c being a ridge, prominency, or [tem, and 
b and d the corners of two ſmall thin Plates that grow unto the ſmall 
ſtalk in the middle.ſo that they make a kind of little feather; each of theſe 
Plates lie-one cloſe to another,almolt like a company of {loping ridge or 

utter Tyles; they grow on each {ide of the ſtalk oppoſite to one another, 

y two and two, from top to bottom, in the manner expreſs'd in the 
fitth Figure, the tops of the lower covering the roots of the next above 
them ; the under fide of each of theſe laminated bodies, is ofa very dark 
and opacous ſubſtance, and ſuffers very few Rays to be'trajeCted, but re- 
flefts them all toward that fide from whence they come, much like the 
foil of a Looking-glaſs ; but their upper fides ſeem to me to conſiſt of 
a multitude of thin plated bodies, which are exceeding thin. and lie ve- 
ry cloſe together, and thereby, like mother of Pearl ſhells, do not one- 
ly reflect a very briſk light, but tinge that light in a moſt curious man- 
ner; and by means of-various poſitions, in refbel of the light, they re- 
fle&t back now one colour, and then another, and thoſe moſt vi- 
vidly. 

x ofa that theſe colours are onely fantaſtical ones, that is, ſuch as ariſe 
immediately from the refractions of the light, I fond by this, that water 
wetting theſe colour d Eng their colours, which ſeem'd to pro- 
ceed from the alteration of the reflection and refraftion. Now, though 
I was not able to ſee thoſe hairsat all tranſparent by acommon light, yet 
by looking on them againſt the Sun, I found them to be ting'd with a 

- darkiſhred colour, nothing a-kin to the curious and lovely greensand 
blues they exhibited. . | | 
. What. the reaſon of colour ſeems to be in ſuch thin plated bodies, I - 
have elſewhere ſhewn. But how water caſt upon thoſe threads deſtroys 
their colours, I ſuppoſe to be perform'd thus; The. water falling upon 
theſe plated bodies from its having a greater congruity to Feathers then 
the Air,inſinuates it ſelf between thole Plates,and fo extrudes the ſtrong 
reflecting Air, whence both theſe parts grow more tranſparent, as the 247- 
croſcepe informs, and colourleſs alſo, at beſt retaining a very faint and 


dull 


hw {| WY MH ww Wa TTY 


— 


» 


MIickOGRAPHIA; 


dull colour. But this wet being waſted away. by the continual eyapora- 
tions and ſteamms that paſs through them from the Peacock, whil f that 
Bird is yet alive, the colours again appear in their former luſter, thei: 
terſtitia of theſe Plates being f111'd with the ſtrongly, refleCting Air. 
he beauteous and vivid colours of the Feathers of this Bird, beip 

found to proceed from the curious and exceeding fmalnels and: finenel 
of the efleding parts,we have here the reaſon given us. of all thoſe gau 
deriecs in the apparel of other Birds alſo,” and how they come to exceed 
the colours of all other kinds of Animals, beſides Inſects; tor ſince (as we 
here,and elſewhere alſo, ſhew) the yividnels of a cplour, depends upon 
the fineneſs and tranſparency of the reflecting and refracting parts; and 
linee our 4croſcope diſcovers to us, that the component parts of feathers 
are ſuch, and that the hairs of Animals are otherwiſe 3 and fince we find 
alſo by the Experiment of that Noble and moſt Excellent Perſon I former- 
ly named ; that the ditierence between Silk and Flax, as to its colour, is 
nething clſc (tor Flax reduc'd to a very great finenefs of parts, both 
white and colour'd, appears as white and as vivid as any Silk, but loſes 

that brightneſs and its Silken aſpect as ſoon as It is twiſted into thread,b 
reaſon that the component parts, though yery {mall and fine, are yet pl1- 
able flakes; and not eylinders, and thence, by twiſting, become united in- 
to one opacous body, whereas the 'threads of Silk gnd Feathers retain 
their luſtre, by PITT their cylindrical form intire without mix- 
ing; ſo that cach reflected and refrafted beam that compoſes the gloſs 
of Silk, preferves its own property of modulating the light intire); And 
ſince we find the ſame confirm'd by many other Experiments elſewhere 
mentioned, I think we may ſafely conc}ude this for an Axiorne, that 
whereſoever we meet with' tranſparent bodies, ſpun out into very fine 
parts, either cleer, or any ways ting d, the colours reſulting from {oh 2 
compoſition muſt neceſſarily be very glorious, viyzd, and cleer, like thoſe 
of Silk and Feathers. This may-perhaps hint ſome uſefull way of making 
other bodies, belides Silk, be ſuſceptible of bright tinftures, but of this 
onely by the by. | 

The changeable colour d Feathers alſo of Ducks, and ſeveral other 

Birds, Thave found by examination with my Microſcope, to proceed from 

..Amuch the ſame cauſes and texturcs. 
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Obſerv. XXX VII. Of the Feet of Flies, and ſcueral other 1n- 
ho EDI 


He foot of a Fly (delineated in the firſt Figure of the 23. 8cheme, 

_ whichrepreſents three joints, the two Tallons, and the two Pattens 

in a flat poſture ; and in the ſecond F7gure of the ſame Scheme, which re- 

preſents onely one joint, the Fallons and Pattens in another poſture) is 

of a moſt admirable and curious contrivance, for by this the Flies are in- 

abled to walk againſt the {ides of Glaſs, perpendicularly upwards, and to 
'A-2 | 


contain 
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contain themſelves in that poſture as long as they pleaſe;znay,to walk-and 
ſuſpend themſelves againſt the under ſurface of many bodies,as the ceiling 
of a room, or the like, and this with as great a ſeeming facility and firm- 
neſs,” as if they were a kind of Aztipodes, and had a tendency upwards, as 
weare ſure they have the contrary, which they alſo evidently diſcover, 
in that they cannot make themſelves ſo light, as to ſtick or ſuſpend them- 
ſelves on the under ſurface of a Glaſs well poliſh'd and cleans'd ; their 
ſuſpenſion therefore is wholly to be aſcrib'd to ſome Mechanical contri- 
vance in their feet 3 which, what it is, we ſhall in brief explain, by ſhew- 
ing, that its Mechaniſm confiſts principally in two parts, that is, firſt its 
two Claws, or Tallons, and ſecondly, two Palms, Pattens, or Soles. 

The two Tallons are very large, in proportion to the foot, and hand- 
ſomly ſhap'd in the manner deſcrib'd in the Figures, by AB, and AC, 
the bigger part of them from A todd, 1s all hairy, or brifled, but to- 
ward the top, at Cand B ſmooth, the tops or points, which ſeem very 
ſharp turning downwards and inwards, are each of them mov'd ona joint 
at A, by which the Fly is able to open or ſhut them at pleaſure, ſothat 
the points B and C being entered in any pores, and the Fly endeavouring 
to ſhut them, the Claws not onely draw one againſt another.,and ſo faſten 
each other, but they draw the whole foot, GG A DD forward, . ſothat 
on a ſoft footing, the tenters or points GG GG, (whereof a Fly has about 
ten in each foot, to wit,two in every joint)run into the pores,if they find 
any, or at leaſt make their way; and this is ſenſible to the naked eye, in 
the feet ofa Chafer, which, if he be ſufter'd to creep over the hand, or 
any other part of the {kin of ones body, does make his ſteps as ſenſible to 
the touch as the ſight. 

But this contrivance.as it often fails the Chafer, when he walks on hard 

_ and cloſe bodies, ſo would it alſo our Fly, though he be a much leſſer, 
and nimbler creature, and therefore Nature has furniſh'd his foot with 
another additament much more curious and admirable, and that is, with 
a couple of Palms, Pattens or Soles D D, the ſtructure of which is this : 

From the bottom or under part of the laſt joint of his foot, K, ariſe 
two ſmall thin plated horny ſubſtances, each conſiſting of two flat pieces, 
D D, which ſeem to be flexible,like the covers of a Book, about F F, by 
which means,the plains of the two fides E Edo not always lie in the ſame 

_plain, but may be ſometimes ſhut cloſer, and ſo each of them may take a 
little hold themſelves on a body; but that 1s not all;for the under fidesof ——Mf 
theſe Soles are all beſet with ſmall brifles, or tenters, like the Wire teeth © 
of a Card uſed for working Wool, the points of all which-tend for- | 
wards, hence the two Tallons- —_ the teet forwards, asI beforc 
hinted, and theſe-being applied to the ſurface of the body with all the 
—_— looking the contrary way, that is, forwards and outwards, if there 

e any irregularity or yielding in the ſurface of the body, the Fly ſu- 
ſpends it ſelf very firmly and catily, without the acceſs or need of any ſuch 
Sponges fill'd with an wi gluten, as many have, for want of good 

. Glaſſes, perhaps, or a troubleſome and diligent examination, ſuppos'd. 

Now, that the Fly is able to walk on Glaks, proceeds partly from ſome 
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ruggedneſs of theſurface; and chietly from a kind of tarniſh, or dirty 
ſmoaky ſubſtance, which adheres to the ſurtace of that very hard body ; 
and though the pointed parts cannot penetrate the ſubſtance of Glas, yet 
may they find pores enough in the tarniſh, or at leaſt make them. 

This Structure I ſomewhat the more diligently ſurvey'd, becauſe I 
could not well comprehend, how, it there were ſuch a glutinous matter 


in thoſe ſuppoſed Sponges, as molit (that have obſery'd that Objett in a 


Microſcope) have hitherto believ'd, how, I ſay, the Fly could fo readily un» 
glew and looſen its feet : and, becaule I have not found any other crea- 
ture to havea contrivance any ways like itz and chiefly, that we might 
not be caſt upon unintelligible explications of the Pharomena of Nature, 
at leaſt others then the true ones, where our ſenſes were able to furniſh 
us with an intelligible, rational and true one. 

Somewhat a like contrivance to this of Flies ſhall we find in moſt other 
Animals, ſuch as all kmds of Flies and caſe-wing d creatures; nay, in a 
Flea, an Animal abundantly ſmaller then this Fly. Other creatures, as 
Mites, the Land-Crab, ec. have onely one ſmall very ſharp Tallon 
at the end of cach of their legs, which all drawing towards the center or 
middle of their body, inable theſe exceeding light bodies to ſuſpend and 
faſten themſelves to almoſt any ſurface. 

Which how they are able to do, will not ſcem {trange, if we confider, 
firſt, how little body there is in one of theſe creatures compar d to their 
tuperficies, or outſide, their thickneſs, perhaps, oftentimes,not amountin 
to the hundredth part of an Inch : Next, the ſtrength and agility of t 
creatures compar d to their bulk, being, proportionable to their bulk, 
perhaps. an hundred times {trunger then an Horſe or Man. And thirdly, 
it we confider that Nature does always appropriate the inftruments, ſo 
as they are the moſt fit and convenient to perform their offices, and the 
moſt f1mple and plain that poſſibly can.be ; this we may ſee further veri- 
ty d alfoin the foot of a Louſe which is very much differing trom thoſe I 
have been deſcribing, but more convenient and neceſlary tor the place 
of its habitation, each of his leggs being footed with a couple of ſmall 
claws which he can open or ſhut at pleaſure, ſhap'd almoſt like the claws 
of a Lobſter or Crab,but with appropriated contrivances for his pecutiar 
uſe, which being to move its body to and fra upon the hairs of the crea- 
ture it inhabits, Nature has furniſh'd one of its claws with joints, almoſt 


— lkethe joints of a man's fingers, fo- as thereby itis able to. encompals or 


graſp a hair as firmly as a mancan a ſtick or rope. | 
Nor, is there a les admirable and wonderfull Mechaniſm in the foot 
of a Spider, whereby he is able to ſpin, weave, and climb, or run on his 


_ curious tranſparent clew, of which I ſhall ſay more in the deſcription of 


that Animal. - _ | 

And to conclude, we ſhall im all things find, that Nature does not 
onely work Mechanically, but by fuch exceltent and moſt compendt- 
Ous, as well as {tupendious contrivances, that it were impofiible for all 
the reaſon in the world to find out any contrivance to do the ſame thing 
that ſhould have more cogvement properties. And can any be ſo fottiſh, 
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as to think all thoſe things the productions of chance? Certainly, ej- 
ther their Ratiocination muſt be extremely depraved,or they did never 
attentively conſider and contemplate the Works of the Al-mighty. 


— 


— 


Obſerv. XXXVIII, Of the Struflure and motion of the Wings 
of Flies. * | 


"T He Wings of all kinds of Inſe&s, are, for the moſt part, very 
| beautifull Objedts, and afford no leſs pleaſing an Object to the mind 
to ſpeculate upon, then to the eye to behold. This of the blue Fly,among 
the reſt, wants not its peculiar ornaments and contrivances 3 it grows 
.ont of the Thorax, or middle part of the _ of a Fly, and is ſeated a 
little beyond the center of gravity in the body towards the head, but 
that Excemntricly is curioully balanc'd ; firſt, by the expanded Area of the 
wings which lies all more backwards then the root, by the motion of 
them, whereby the center of their vibration is much more backwards to- 
wards the tail of the Fly then the root of the wing 1s. What the vibra- 
tive motion of the wings is, and after what manner they are moved, I 
have endeavoured by many trials to find out : And for the firſt manner 
of their motion, I endeavoured to obſerve ſeveral of thoſe kind of ſmall 
ſpinning Flies, which will naturally ſuſpend themſelves, as it were, pois'd 
and ſteady in one place of the air, without riſing or falling, or moving 
forwards or backwards; for by looking down on thole, I could by a kind 
of faint ſhadow, perceive the utmoſt extremes of the vibrative moti- 
on of their wings, which ſhadow, whilſt they ſo endeavoured to ſuſpend 
themſelves, was not very long, but when they endeavourd to flie for- 
wards,it was ſomewhat longer ; next,I tried it,by fixing the leggs of a Fly 
upon the top ofthe ſtalk of a feather, with Glew, Wax, &c. and then 
making it endeavour to flie away 3 for being thereby able to view it in 
any poſture, I collefted that the motionof the wing was after this man- 
ner. The extreme limits of the vibrations were uſually ſomewhat about 
the length of the body diſtant from one another, oftentimes ſhorter;and 
ſorgetimes alſo longer ; that the formoſt limit was ufually a little above 
-the back,and. the hinder ſomwhat beneath the belly ;betweerrwhichtwo 
limits, if one may gheſs by the ſound, the wing ſeem'd to be mov'd for- 
wards and backwards with an equal velocity : And if one may (from the 
ſhadow or faint repreſentation the wings === and from the conſide- 
ration. of the nature of the thing ) gheſs at the poſture or manner 
of the wings moving betweeen them, it ſeem'd ro be this: The wing 
being ſuppos'd placed in the upmoſt limit, ſeems to be put fo that the 
plain of it lies almoſt horizontal, but onely the forepart does dip a little, 
or 1s ſomewhat more depreſt; in this poſition 1s the wing vibrated 
or movd to the lower limit, being almoſt arrived at the lower li- 
mit, the hinder part of the wing moving ſomewhat faſter then the 


former, 
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former, the Area of the wing begins to dip behind, and in that poſture 
ſeems it to be mov'd to .the upper limit back again, and thence back 


again in the firſt poſture,the former part of the Area dipping again.as it is 


moved downwards by means of the quicker motion of the main ſtem 
which terminates or edges the forepart of the wing. And, theſe vibrati- 
ons or motions to and fro between the two limits feem ſo ſwift, that 'tis 
very probable (from the ſound it affords, if it be compar'd with the vi- 
bration of a mulical ſtring, tun'd uniſon to it) it makes many hundreds, 
if not ſome thouſands of vibrations in a ſecond minute of time. And, if 
we may beallow'd to gheſs by the ſound, the wing of a Bee1s yet more 
ſwift, tor the tone is much more acute, and that, in all likelihood, pro- 
ceeds from the exceeding {witt beating ot the air by the ſmall wing. 
And it ſeems the more likely too, becauſe the wing of a Bee is leſs in pro - 
portion to its body.then the other wing tothe body of a Fly ; ſo that for 
ought I know, it may be one of the quickclt vibrating ſpoxtareons moti- 
Ons of any in the world ; and though perhaps there may be many Flies in 

other places that atford a yet more ſhrill nciſe with their wings, yet 'tis 

moſt probable that the quickeſt vibrating ſportaneows motion 1s to be 

tound inthe wing of ſome creature. Now, it we conſider the exceeding 

quickneſs of theſe Animal ſpirits that muſt cauſe theſe motions, we cannot 

chuſe but admire the exceeding vividneſs of the governing faculty or 

Anima of the Inſect, which is able to diſpole and regulate ſo the the mo- 

tive faculties, as to cauſe every peculiar organ, not onely to move or act 

ſo quick, but to doit allo ſo regularly. 

Whilſt I was examining and conſidering the curious Mechariſu: of the 
wings, I obſerv'd that under the wings of moſt kind of Flies, Bees, ec. 
there were plac d certain perdulums or extended drops (as | may fo call 
them from their reſembling morion and figure) for they much reſembled 
a long hanging drop of ſome tranſparent viſcous liquor ; and I obſerved 
them conſtantly to move juſt betoxe the wings of the Fly began to move, 
ſo that at the firſt ſight I could not but gheſs, that there was ſome excel- 


| lent uſe, as tothe regulation of the motion of the wing, and did phancy, 


that it might be ſomething like the handle of a Cock, which by vibra- 
ting to and fro,might,as twere.open and ſhut the Cock,and thereby give 
a paſſage to the determinate influences into the Muſcles ; afterwards,up- 
on ſome other trials,l ſuppos'd that they might be for ſome uſe in reſpira- 
tion, which for many reaſons I ſuppoſe thoſe Animals to uſe, and, me 


_..thought, it was not-very-improbable;-but-that they might have conve- 


nent paſſages under the wings for the emitting, at leaſt,of the air, 1f not 
admitting, as inthe gills of Fiſhes is moſt evident; or, perhaps, this Pex- 
dulum might be ſomewhat like the ſtaff to a Pump, whereby theſe crea- 
tures might exerciſe their Azalogss lungs, and not only draw 1n, but force 
out,the air they live by : but theſe were but conjeCtures, and upon further 
examination ſeem'd leſs probable. | 

The tabrick of the wing,as it appears through a moderately magnity- 
ing Microſcope,ſeems to be a body confiſting of two parts.as is vilible in the 
4.Figire of the 23.Scheme;and by the 2.Frgars of the 26.S8cheme; the one 1s 


a quilly 
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a quilly or finny ſubſtance,conſfiſting of ſeveral long,{lender and variouſ] 
bended quills or wires, ſomething reſembling the veins of leaves; thei. 
are, as twere,the finns or quills which ſtiffen the whole Area, and keep 
the other part diſtended, which is a very thin tranſparent'ſkin or mem- 
brane variouſly folded, and platted, but not very regularly, and is be- 
ſides exceeding thickly beſtuck with innumerable fmall brifles, which 
are onely perceptible by the bigger magnifying Microſcope, and not 
with that neither, but with a very convenient augmentation of ſky- 
light projefted on the Object with a burning Glaſs, as I have elſewhere 
ſhew'd, or by looking through it againſt the light. 

In ſteed of theſe ſmall hairs, in ſeveral othes Flies, there are infinite of 
ſmall Feathers, which cover both the under and upper fides of this thin 
film as in almoſt all the ſorts of Butterflies and Moths: and thoſe fmall parts 
are not onely ſhap'd very much like the feathes of Birds, but like thoſe 
variegated with all the variety of curious bright and vivid colours ima- 
ginable; and thoſe feathers are likewiſe ſo admirably and delicately . 
rang'd.as to compole very fine flouriſhings and ornamental paintings,like 
Turkie and Perſian Carpets,but of far more wn ages Ran” as1s evident 
enough to the naked eye, inthe painted wings of Butterflies, but much 
more through an ordinary _— X 

Intermingled likewiſe with theſe hairs, may be perceived multitudes 
of little pits, or black ſpots,in the exended membrane, which ſeem to be 
the root of the hairs that grow on the other fide ; theſe two bodies ſeem 
diſpers'd over the whole ſurface of the wing. 

he hairsare beſt perceivd, by looking through it againſt the light, 
or, by laying the wing upon a very white piece of Paper, in a conve- 
nient Hlhght, for thereby every little hair moſt nents appears; 4a 
Specimen of which you may obſerve drawn in the fourth Figxre of 
the 23. Scheme, A-B, CD, EF whereof repreſent ſome parts of the 
bones or quills of the wing, eack of which you may perceive to be 


cover d} over with a'multitude of ſcales, or brifles, the former A B, 


1s the biggeſt ſtem-of all the wing; and may be properly enough call'd _ 
the cut-alr, it being that which terminates and ſtifiens the formoſt edge 
of the wing 3 the fore-edge of this is arm'd with a multitude of little 
briſles, or Tenter-hooks, in ſome ſtanding regular and in order, in 
others not; all the points of which are dire&ted from the body to- 
wards the tip of the wings,-nor ts-this edge-onely thus -fringd but - 
even all the whole edge of the wing is cover'd with-a'fmall-fringe; 
confiſting of ſhort and more flender briſles, | 

This Subject, had I time, would afford excellent matter for the con- 
templation of the nature of wings and of flying ; but, becauſe may, 
perhaps, get a more convenient time to proſecutethat ſpeculation, and 
recollect ſeveral Obſervations thatI have made of that particular. I ſhall 
at preſent proceed to 
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Obſerv. XXX1X. Of the Eyes and Head " a Grey drone-Fly, 
and of ſeveral other CTeaTrures. Er Ole - _ RF (1:9 


took a large grey Drone-Fly, that had a.layge head, but a. {mall and 
4 {lender body in proportion to it,and cutting:otl, ts head, l fix'd it with 
the forepart or face upwards upon my Object Plate (this I. made choice: 
of rather then: the head ofa great blue Fly;becanſe my enquiry being now 
about the eyes,l found this Fly to have, ti{t the, biggeſt cluſters ot eyes 
in proportion to his head, of any ſmall kind of Fly thatT have yet ſeen, It 
being ſomewhat inclining towards the make of the large Dragon-Flivs. 
Next, becauſe there is a preater variety in the knobs or balls of cach 
cluſter,then is of any ſmall Fly) Then examining it accordiag to my uſual 
manner, by varying the degrees of light, and altering 1ts polition to each 
kinde of light, I drew that repreſentation of 1t which is delineated in 
the. 24. Scheme, and found theſe things to be as plain and, evident, as 
notable and pleaſant. N= + 
Firſt, that the'greatgſt part of the face,nay,of the head, was nothing elſe 
but two large and protuberant bunches,or prominentparts, AB CDE A.the 
ſurface of each of which was all cover'd over, or ſhap'd intq a multitude 
of ſmall Hemiſpheres,plac'd in a triagonatorder,that being the cloſeſt and 
moſt compadted, and in that order, rang'd over the _—_ fm of the 
eye in very lovely rows between each of which, as is neceſſary, were left 
long and regular trenches, the bottoms of every of which, were. perfeGtly 
intire and not at all perforated: or drill'd through, which | moſt certatl 
was aflured of, by the regularly retle&ted Image of certain Qþjedts which 
I mov'd to and fro between the head and the light. And by exanyning 
the Cornea or outward ſkin, aftcrT had ftript it off from the ſeveral ſub- 
ſtances that lay within it,and by looking both upon the infade, and againſt 
the light. 
_ that of thoſe multitudes of Hemiſpheres, there were obſervable 
two degrees of bigneſs, the half of them that were lowermoſt,and look'd 
\ toward the ground or their own leggs, namely, CDE, CDE being a 
_ pretty deal ſmaller then the other, namely, ABCE, AB CE, that look'd 
_.. upward, and-{ide-ways,orforeright,and backward, which varicty T have” 
not found in any other ſmall Fly. m_ 
Thirdly, that every one of theſe Hemiſpheres,as they ſeem'd to-bepret- - - _ 
ty -neer the true ſhape of a Hemiſphere, ſo was the ſurface exceeding + 
ſmooth and regular, reflecting as exact, regular, and perfect anImageot 
any Obje& from the ſurface of them, as a ſmall Ball of Quick-filver of 
that bigneſs would do, but nothing neer fo vivid, the retie&tzon from theſe 
being very languid, much like the refleftion from the outhde of, Water, 
Glaſs, Cryſtal, &-c. In ſo much that in cach of theſe Hemrſpheres, I have 
been able to diſcover a Land-ſcape of thoſe things which bs before my 
withdow, 


Foxrthly, that theſe rows were fo diſpos'd, that there was no quarter 
viſible from his head that there was not ſome of theſe Hemiſpheres direfted 
againſt ; ſo that a Fly may be = ſaid to have a: eye. every way, and to 
be really circumfpe#. And it was further obſervable, that that way where 
the trunk of his body did hinder his proſpect backward, theſe protube- 
rances were elevated, as it were, above the plain of his ſhoulders and 
back, fo that he was able to ſee backwards alſo over his back. 

Fifthly, in living Flies, I have obſerv d, that when any ſmall mote or 
duſt, which flies up and down the air, chances to light upon any part of 
theſe knobs, as it 15 ſure to ſtick firmly to it and not fall, though through 
the Aficroſcope it appears like a large ſtone or ſtick (which one would ad- 
mire,eſpecially fince it is no ways probable that there is any wet or gluti- 
nous matter upon theſe Hemriſpheres,but I hope I ſhall render the == = in 
' another place) ſo the Fly preſently makes uſe of his two fore-feet in Read 
of eye-lids, with which , as with two Brooms ar Bruſhes, they being 
all beſtuck with Brifles, he often ſweeps or bruſhes off what ever hinders 
the proſpect of any of his Hemiſpheres, and then, to free his leggs from 
that dirt,he rubs them one againſt another.the pointed Britles or Tenters 
of which looking both one way, the rubbing of them to and fro one 
againſt another, . frm cleanſe them in the ſame manner as I have obſery'd 
thoſe that Card Wool, to cleanſe their Cards, by placing their Cards, fo 
as the teeth of both look the ſame way,and then rubbing them one againſt 
another. Inthe very ſame manner do they bruſh and cleanſe their bodies 
and wings, as 1 ſhall by and by ſhew ; other creatures have other contri- 
vances for the cleanſing and cleering their eyes. 

Sixthly, that the number of the Pearls or Hemiſpheres in the chiſters 
of this Fly, was neer 14000. which I judged by numbering certain rows 
of them ſeveral ways, and caſting up the whole content , accoumin 
each cluſter to contain about ſeven thouſand Pearls, three thou ſan 

of which were of a cize, and conſequently the rows not fo thick, and 
--the foure-thouſand t accounted-ro be-the number of the ſmaller Pearls 
next the feet and proboſcis. Other Animals I obfery'd to have yet a 
greater number, as the Dragon-Fly or Adderbott - And others tohave a 
much lefs company, as an At, &e. and ſeveral] other" {mall Flies and 
Infetts. | Vn 

Severthly,that the order of theſe cies or Hemſpheres was altogether ctnt- 
ous and adnirdble they being plac'd mall kind ofFhes,and aerzu{anjmals, 
m amoſt curions and regular ordmation of triangular rows, m'whichor- 
der they are rang'd the neereft together that potitbly they can, and con- 
ſequently leave the teaft pirs or trenches berween them. But to Shrimps, 
Cravfiſhes, Lobflers, and fach kinds of Cr»ftaceors water Ammals, Thave 

| yet 
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yet obſerv'd them rang'd in a quadrangular order, the rows cutting each 
other at right angles,which as it admits of a leſs number of Pearls in equal 
ſurfaces ; {o have thoſe creatures a recompence made them, by having 
their eyes a little movable in their heads, which the other altogether 
want. So infinitely wiſe and provident do we find all the Diſpenſations in 
Nature, that certainly Fpicxras, and his followers, mult very little have 
conſider'd them, who aſcrib'd thoſe things to the production of chance, 
that wil.to a more attentive conſiderer,appear the products of the higheſt 


Wiſdom and Providence. 
Upon the Anatomy or DiſſeCtion of the Head, I obſerv'd theſe par- 


ticulars : 

Firſt, that this outward ſkin, like the Corea of the eyes of the greater 
Animals, was both flexible and tranſparent, and ſeem'd, through the 44:- 
croſcope, pertectly to reſemble the very ſubſtance of the Cornea of a man's 
eye; for having cut out the cluſter, and remov'd the dark and »ncows 
ſtuff that is ſubjacent to it, I could ſee it tranſparent like a thin piece of 
ſkin, having as many cavities 1n the infide of 1t, and rang 'd 1n the fame 
order as it had protuberances on the outlide,and this propriety,l found the 
ſame in all the Animals that had it, whether Flies or Shell-Fith. 

Secondly, I found that all Animals that have obſerv'd with thoſe kind 
of eyes, have within this Corzea, a certain cleer 11quor or juice, though'in 
a very little quantity, and, 

I obſerv'd thirdly, that within that cleecr liquor, they had a kind of 
dark zz#coxs lining, . which was all ſpread round within the cavity ofthe 
cluſter, and ſeem'd very neer adjoining to it, the colour of. which, in 
ſome Flies, was grey ; in others, black; in others red ; in others,of a mix'd 
colour : in others,ſpotted 3 and that the whole cluſters, when look'd on 
whil'(t the Animal was living, or but newly kill'd, appear'd of the ſame 
colour that this ceat (as I may fo call it) appear'd of, when that outward 
{kin, or Cornea,was remov d.. 

Fourthly, that the reſt of the capacity of the cluſters was in ſome, as 
in Dragon Flies, &c. hollow, or empty ; in others fill'd with ſome kind 
of ſubſtance ; in blue Flies. with a reddiſh muſculous ſubſtance, with fibres 
tending from the center or bottom outwards ; and divers other,with va- 
rious and differing kinds of ſubſtances. 

That this curious contrivance is the organ of ſight to all thoſe various 
Cruſtaceous Animals, which are furniſh'd with it, I think we need not 
_ doubt, it we conſider but-the 1everal-conpruities it-has with-the-eyes of 


greater creatures. ' 


As firſt, that it is furniſh'd with a Corzea,with a tranſparent humour,and | 


_ With a #vea or retina, that the Figure of each of the ſmall Hemiſpheres are 
very Spherical, exattly poliſh'd, and moſt vivid, lively and plump,when 
the Animal is living,astn greater Animals,and in like manner dull,flaccid, 
and-jrregular, or ſhrunk,when the Animal is dead. 

Next, that thoſe creatures that are furniſh'd with it, have no 
other organs that have any reſemblance to the known eyes of other 


Creatures, 
| B b Thirdly, 
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onde” {ns thoſe which they call the eyes of Crabs, Lobſters,Shrimps, 


and the like, and are really fo, are Hemiſpher d, almoſt in the ſame man- 
ner as theſe of Flies are. And that they really are fo, I have very often 
try'd, by cutting off theſe little movable knobs, and putting the creature 
again into the water, that it would ſwim to and fro, and move up and 
down as well as befere, but would often hit it {elf againſt the rocks or 
ſtones; and though I put my hand juſt before its head, it would not at 
all ſtart or fly back till I touch'd it, whereas whilſt thoſe were remain- 
ing, it would ſtart back,and avoid my hand or a ſtick at a good diſtance 
before it touch'd it. And if in cr#ſtaceons Sea-animals, then it ſeems very 
probable alſo,that theſe knobs are the eyes in craſtaceowsInſetts, which are 
alſo of the ſame kind, onely in a higher and more aCtive Element 3 this the 
conformity or congruity of many other parts common ro either of them, 
will ſtrongly argue,their cryſtaceos armour,their number of leggs,which 
are ſix, befide the two great claws, which anſwer to the wings in Inſects; 
and in all kind of Spiders, as alſo in many other Inſects that want wings, 
we ſhall find the compleat number of them, and not onely the number, 
but the very ſhape, figure, joints, and claws of Lobſters and Crabs, as is 
evident in Scorpions and Spiders, as is viſible in the ſecond Figrre of the 
31.8cheme,and inthe little Mite-worm,whichlT call a Land-crab,deſcrib'd 
in the ſecond Figure of the 33. 8chemre,butin their manner of generation 
being oviparous, &c. And it were very worthy obſervation, whether 
there be not ſome kinds of transformation and metamorphoſis in the ſe- 
veral ſtates of cr#ſtaceous water-animals, as there is in ſeveral forts of In- 
ſects; for if ſuch could be met with,the progreſs of the variations would 
be much more conſpicuous in thoſe larger Animals, then they can be in 
any kind of Inſects our colder Climate affords. 

Theſe being their eyes, it atfords us a very pretty Speculation to con- 
template their manner of viſion, which, as it 1s very differing from that of 
biocular Animals, ſo is it not leſs admirable. 

That each of theſe Pearls or Hemiſpheres is a perfeCt eye, I think we 
need not doubt, if we confider onely the outfide or figure of any one of 
them, for they being each of them cover'd with a tranſparent protube- 
rant Cornea, and cuntaining a 11quor within them, reſembling the watry 
or glaſhie humours of the eye, muſt neceſſarily refract all the parallel 
Rays that fall on them out ot the air, into a point not farr diſtant within 
them, where (in all probability) the Retina of the eye is placed,and that 
opacons,dark;-and mucous tnward-coat-that (formerly thew'd) found- 
to ſubtend the concave part of the cluſter 1s very likely to be that t- 
zicle or coat, 1t appearing through the Microſcope to be plac'd a little 
more than a Diameter of thoſe Pearls below or within the t#7ica cornea. 
And it ſo, then 1s WIEN all probability, a little Picture or Image of the 
objects without, painted or -made at the bottom of the Retina againſt 
every one of thoſe Pearls, fo that there are as many impreflions on the 
Retina or opacous ſkin, as there are Pearls or Hemiſpheres on the clufter. 
But becauſe it is impothble tor any protuberant ſurface whatſoever, whe- 
ther ſpherial.or other, 1o to retract the Raysthat come from farr remote 


lateral 
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lateral points of any Object as to collect them again,and unite then each 
ina diſtinct point,and that onely thoſe Rays which come from ſome poine 
that lies in the Ax# of the Figure produc'd, are ſo accurately re- 
frafted to one and the ſame point again, and that the /atera/Rays,thefur- 
ther they are remov'd, the more imperfect is their refraCted confluence ; 
It follows therefore, that onely the Picture of thoſe parts of the external 
objects that lie in, or neer, the Axis of each Hemiſphere, are diſcernably 
painted or made on the Retina of each Hemiſphere, and that therefore 
each of them can diſtinCtlyſenſate or ſee onely thoſe parts which are very 
neer perpendicularly cpposd to it, or lie In or neer its optick Axis. 
Now, though there may be by each of theſe eye-pearls,a repreſentation 
to the Animal ofa whole Hemiſphere in the ſame manner as in a man'seye 
there is a picture or ſenſation in the Retiza of all the objetts lying almoſt 
in an Hemiſphere 3 yet, as in a man's eye alſo, there are but ſome verv 
few points which liyng in, or neer, the optick Ax# are diſtinctly di- 
cern'd : $0 there may be multitudes of Pictures made of an Object in 
the ſeveral Pearls, and yet but one, or ſome very tew that are diſtin ; 
The reprefentation of any object rhat is made in any other Pearl, but thar 
which 1s dire&ly,or very neer directly,oppos d,being altogether confus'd 
and unable to produce a diſtinct viſion. 

So that we = though it has * _S the All-wiſe Creator, to in- 
dye this creature with ſuch multitudes of eyes, yet has he not indued it 
with the faculty of ſeeing more then another creature; for whereas this 
cannot move his head,at leaſt can move 1tvery little, without moving his 


whole body, biocular creatures can in an inſtant (or the twinkling of an 


eze, which, being very quick, is vulgarly uſed in- the ſame fignification) 
move their eyes fo as to direct the' optick Axis to any point ; nor is it 
probable, that they are able to {ce attentively at one time more then one 
Phyſical point; for though there be a diſtinct Image made in every eye, 
yet 'tis very likely,that the obſerving faculty is only imploy d about ſome 
one object for which they have moſt concern. 

Now, as we accurately diſtinguiſh the fite or poſition of an Object 
by the motion of the Muſcles of the eye requilite to put the optick Line 
1n a direct poſition, and confuſedly by the roltion of the imperfect Picture 
of the object at the bottom of the eye ; fo are theſe cr»ſtaceows creatures 
able to judge confaſedly of the poſition of objects by the Picture or im- 
preſſion made at the bottom of the oppoſite Pearl, and diſtinctly bythe 


removal of the attentive or obſerving faculty, from one Pearl to another, 


but what this faculty is,as it requires another place, ſo a much deeper ſpes 
culation.. Now,becauſeit were impoſlible,even withthis multitude of eye- 
balls,to ſee any object diltinct(for asI hinted betore,onely thoſe parts that 
lay in,or veryneecr,the optick Lines could be {o)theTnfinitely wiſe Creator 
has not left the creature'without a power of moving the head a little-in 


Aerial cruſtaceows animals,and the very eyes alſo in craſiaceows Sea-animals 


ſo that by theſe rfieans they are inabled to direct ſome optick line or other 
againſt any object,and by that means they have the viſive faculty as com- 


of 


pleat as any Animal that:can move its eyes. = 
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Diſtances of Objetts alſo, 'tis very likely they diſtinguiſh, partly by 
the conſonant impreffions made in ſome two convenient Pearls, one in 
each cluſter; for, according as thoſe congruous impreſhons afteCt, rwo 
Pearls neerer approach'd to each other, the neerer is the Object, and 
the farther they are diſtant, the more diſtant is the Object : partly alſo 
by the alteration of each Pearl, requiſite to make the Senſationor Picture 
perfet ; for 'tis impoſſible that the Pictures of two Objects, variouſly 
diſtant, can be perfeCtly painted, or made on the ſame Retina or bottom 
of the eye not altered, as will be very evident to any one that ſhall atten- 
tively conſider the nature of refrattion. Now, whether this alteration 
may be inthe Figure of the Cornea,in the motion of acceſs or receſs of the 
Retina towards the Corwea, or in the alteration of a cruſtaline humour, if 
fuchthere be, I pretend not to determine ; though I think we need not 
doubt, but that there may be as much curiofty of contrivance and ſtru- 
Qure in every one of theſe Pearls, as in the eye of a Whale or Elephant, 
and the almighty's Fiat could as eaſily cauſe the exiſtence of the one as 
the other; and as one day and a thouſand years are the ſame with him,ſo 
may one eye and ten thouſand. 

This we may be ſure of, that the filaments or ſenſative parts of the 
Retina muſt be moſt exceedingly curious and minate, fince the whole 
Picture it ſelf is fuch ; what muſt needs the component parts be of that 
Retina which diſtinguiſhes the part of an object's Picture that muſt be 
many millions of millions leſs then that ina man's eye? And how exceed- 
ing curious and ſubtile muſt the component parts of the edna that 
conveys light be, when we find the inſtrument made for its reception or 
refra@ion to be fo exceedingly ſmall ? we may,I think, from this ſpecula- 

tion be ſufficiently diſcourag 4 from hoping to diſcover by any optick or 

s Other inſtrument the determinate bulk of the parts of the medinw that 
conveys the pulſe'of light, fince we find that there is not leſs accurate- 
neſs ſhewn in the Figure and poliſh of thoſe exceedingly minute lenti- 
cular ſurfaces, then 1n thoſe more large and confpicuous ſurfaces of our 
own eyes. And yet can I not doubt, bur that there is a detefminate bulk 
of thole parts, ace I find them unable to enter between the parts of 
Mercury, which being in motion, muſt neceffarily have pores, as I ſhall 
elſewhere ſhew, and here paſs by, as being a digreſſion. 

As concerning the horns F F, the feelers or ſmellers, GG, the Pro- 
baſcis HH, and 1, the hairs and briſtles, K K, I ſhall indeavour to de- 
{cribe-in the 42. Obſervation. | P22 
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Obſerv. X L. ' Of the Teeth of a Snail. 


J Have little more to add of the Teeth of a Snail, befides the Picture 
of it, which is repreſented in the firft-Figare of the 25. Scheme, fave 
that his bended body, AB C D E F, which feem'd faſhioned” very much 
like a row of ſmall teeth, orderty plac'd in the Gums, and 100ks as if it 
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were divided into ſeveral ſrhaller and greater black teeth, was tiothing 
bur one {mall berided hard bone,which was plac'd'in the upper jaw of the 
mouth-of a Honſe-Snail, with which F obſcry'd this very Snviteo feed ori 
the leaves of a Roſe-rree, and to bite out pretty large and'hdff round 
bits, not unlike the Figure of a (C) nor very much aiffeting from it Ht 
bigneſs, the upper part AB CD of this bone, T found to berth whiter 
and to grow out of the upper chapofthe Snail. TG G,and notto Bean 
thing neer ſo-much creas'd asthe lower and blacker pert of t HITH KK P 
which was exactly ſhap'd like teeth, the bone growing thinhet, '6rthpers 
mg to anedge towards KK K. It feett'd to have rithe teeth; or profninetit 
parts IK, I K, IF, ec. which were join'd togerficr by the tHinher tnters 
pos'd parts of the bone. The Animal ro which theſe teeth belong; is # 
very 4a#omalons creature, and ſeems of a kind quite di{tiidt from a 
other terreſtrial Animal or Infect, the Anatorty whereot exeteditiply di 
fering from what has been hithetro given of it ſhotild have iffſerted; but 
that it will be more proper in another place. I have never tttet with 'any 
kind of Animal whole teeth are all join'd m one, ſave onely that T lately 
oblerv'd, that all the teeth of a Rhinoceror, which grow on either fide 
of its mouth, are join'd mto-one __ bone, tlie weight of one of whit 
[ formd to be neer efeven potind Hrverdapois. $0 that it ſeertis one of 
the biggeſt fort of terreftrial Animals, as well #s one of the ſmrialletl; 
has his teeth thus fhap'd. LEE EH 
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.Oblerv. XL Of the Eggs of Silk-worms,and other Inlis.. 


T': Fegsof Siſk-worms(one of which Thave deſerib'd irche ſerond 


2 Fignre of 25. &cheme) afford 4 pretty ObjeRt for a 49tfoſcape that 
magihfies very-mich, efpecially if it be bright weather, 2nd the light of a 
window be caſt or colle&ted on it by a deep Convex-glaſs, or Waterball. 
For thenthe whole ſurface of the Shell may be percerv'd all cover'd over 
with ing ſmall pits or cavities with interpoſed edges, almolt in the 
manner of the ſurface of a Poppy-ſeed,but that theſe holes are not an hun- 
dredth part ſcarce of theisbignelsy the Shelwhen the young ones were 


hatch'd (which I found an calie ini to do, if the Fggs were kept ina 
warm place) appear'd no thicker in proportion to its bulk,then that of 


an'Hen's or Goos's Egg is to ts butk;and ll the Shell apperr very he - 


(which ſeery'd to proceed from its' tranſpateneyY whence ul} thoſe pit 
rmgsdid almoſtyatiifh, fo that they could not; Without mtch difficulty 

_ be difcern'd; the infide of the ShelHeettd toi be lvd alfo with + kind ov 
thin film,not unlike (keeping the proportion to its Shell)that with Which 
the ſhelt of an Hen-eggis lid } and the MeAHAE AIP feeri'd ke coriton 
Egg-ſhetts, very britcle,' and brave, In thvers other ofthe Epge'T 
could -plamly ecxough, throngh the  prette the fall Ine? lie 
coyled round the edges ofthe ſhell. The frape of the Fern (If; the 
Figure pretty well repreſents (though by defawly of the Graver It doey 
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not appear ſo rounded, and lying above the Paper, as it were,as it oughe 
todo) that is, it was for the moſt part pretty oval end-ways, ſomewhat 
like an Egg.,but the other way it was a little flatted on two oppoſite fides. 
Divers of hols Eggs, as is common to moſt others, I tound to be bar- 
ren, - or addle, for they never afforded any young ones. And thoſe I 
uſually found much whiter then the other that were prolifick. The 
Eggs of other kinds of Oviparous InſeCts I have found to be perfectly 
round every way,like ſo many Globules,of this ſort I have obſerv'd ſome 
ſorts of $ ders k gs; and chancing the laſt Summer to incloſe a very 
large _ curiouſly painted Butterfly in a Box, intending to examine its 
- gaudery with my Microſcope, I found within a day or two after Iinclos'd 

bo almoſt all the inner ſurface of the Box cover'd over with an infinite 
of exaGtly round Eggs, which were ſtuck very faſt to the ſides of it, and 
in'ſo aid Fe regular and cloſe an order, that made me call to mind my 
Hypotheſis, which I had formerly thought on for the making out of all the 
regular Figures of Salt, which I have elſewhere hinted ; for here I found 
all of themrang'd into a moſt exaCt #riagonal order, much after the man- 
ner as the Hezriſpheres arc we on the ey of a Fly; all which EggsI 
found after a little time to be hatch'd, and out of them;to.come a multi- 
tude of ſmall Worms, very much reſembling young Silk-worms, leaving 
all their thin hollow ſhells behind them, ſticking on the Box in their #r:- 
agonal poſture; theſe I found with the Aicroſcope to have much ſuch a 
ſubſtance as the Silk-worms Eggs, but could not perceive them pitted. 
And indeed, there is as great a variety in the ſhape of the Eggs of Ovi- 
parous Inſe&ts as among thoſe of Birds. 

Of theſe Eggs, a large and luſty Fly: will at one'time lay neer four or 
five hundred, ſo that the increaſe 6t theſe kind of Inſects muſt needs be 
very prodigious, were, they not prey d on by multitudes of Birds, and de- 
ſtroy d by Froſts and Rains; and hence'tis thoſe hotter Glimates between 
the Tropicks are infeſted with ſuch multitudes of-Locuſts, and ſuch other 


Vermine. | 


- Obſerv.. XLII. Of able Fly, 


Tz kind of Fly,whereofa Aicroſcopical Picture is delineated in:the 
| firſt Figzre of the 26. Scheme, is a very beautifull creature, and has 
many things abour it very notable ; divers of which I have already partly. 
deſcrib'd, ;namely, the. feet, wings, eyes, and head, in the preceding 
Obſervations, | ATIAAT2D=0 " - « 04 fate 9725 OE OTE LC 
. And though the head hefore deſcrib'd þe that of a, grey Drone«Fly, 
yet for the'main it 1s. very agreeable,'to this... The things. wherein they 
differ moſt, will be cafily <nqu h found by, the following petticulats;..;.. 
_ Firſt, the cluſters of eyes© 5 Fly, are very much ſmaller then.thoſe 
of the Drox-Fh, in proportion to the head. - © err TE 
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And next, all the eyes of each cluſter ſeem'd much of the ſame bigneſs 
one with another, not differing as the other, but rang'd in theſame #r+- 
aconal order. 

Thirdly, between theſe two cluſters, there was a ſcaly-prominent 
front B, which was arm d and adorn d with large tapering ſharp black 
brifles, which growing out in rows on clther fide, 'were @ heat toward 
each other neer the top, as to make a kind of arched arbour of Brifles, 
which almoſt cover'd the former froxt. 

Fourthly, at the end of this Arch, about the middle of the face, on a 
prominent part C, grew two ſmall oblong bodies, D D, which through 
a Microſcope look'd not unlike the Pendants in Lillies, theſe ſeem'd to - 
jointed on to two ſmall parts at C, each of which ſeem'd again jointed 
into the front. 

Fifthly, out of the upper part and outlides of theſe horns {as I may 
call them, from the Figure they are of, in the 24. Scheme, where the 
are marked with FF) there grows a ſingle feather, or bruſhy Brifle, EE, 
ſomewhat of the ſame kind with the tufts of a Gnat, which 1 have before 
deſcribed. 

What the uſe of theſe kind of horned and tufted bodies ſhould be, 1] 
cannot well imagine,unleſs they ſerve for ſmelling or hearing,though how 
they are adapted for either, it ſeems very dithcult to deſcribe they are 
in almoſt every ſeveral kind of Flies of ſo various a ſhape; though certain- 
ly they are ſome very ellential part of the head, and have ſome very 
notable office aflign'd them by Nature, ſince 1n all Inſects they are to be 
found in one or other form. 

Sixthly, at the under part of the face F F, were ſeveral of the former 
ſort of bended Britles; and below all, the mouth, out of the middle of 
which, grew the proboſcis G H I, which, by means of ſeveral joints, where- 
of it ſeem'd to confiſt, the Fly was able to move to and tro, and thruſt it 
in and out as It pleasd; the end of this hollow body (which was all over 
- cover d with ſmall ſhort hairs or brifles) was, as 'twere, bent at H, and 
the outer or formolſt {ide of the bended part HI, flit, as it were, into 
twochaps, HI, HI, all the outſide of which where cover d with hairs, 
and pretty large briſles; theſe he could, like two chaps, very readily 
open and ſhut, and when he ſcem'd to ſuck any thing trom the ſurface of 
a body, he would ſpread abroad thoſe chaps, and apply the hollow part 
of them very cloſe to it. 


From either fide of the Proboſcis, within the mouth, grew two other _ 
ſmalſhorns, or fingers, K K, which were hairy, but ſmall in this Figure 3 


but of another ſhape, and bigger in proportion, in the 24. Scheme, where 
they are marked with G G, which two indeed ſeem'd a kind of ſmellers, 
but whether ſo or not, I cannot politively determine. 

The Thorax or middle part of this Fly, was cas'd, both above and be- 
neath, with a very firm-cruſt of armour, the upper part more round, and 
covered over with long conical brilles,all == ends pointed backwards; 
out of the hinder and under part of this grew out in a cluſter fix leggs, 
three of which are apparent inthe Figure,the other three were hid by _ 

| body 
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body plac'd in that poſture. The leggs were all much of the ſame make, 
being all of them cover d with a ſtrong hairy ſcale or ſhel,juſt like the legs 
of a Crabb or Lobſter,and the contrivance of the joints ſeem'd much the 
ſame; cach legg ſeem'd made up of eight parts, 1, 2, 3, 4, 5: 6, 7, 8, to 
the eighth or laſt of which, grew the ſoles and claws, deſcribed before 
in the 38. Obſervation. 

Out of the upper part of this trunck grew the two wings, which I men- 
tion'd in the 38. Obſervation, confilting of a film, extended on certain 
ſmall ſtiff wires or bones : theſe in a blue Fly, were much longer then 
the body, but in other kind of Flies they are of very dittering propor- 
tions to the body. Theſe films, in many Flies,were fo thin,that,like ſeveral 
other plated bodies (mention'd in the ninth Obſervation) they afforded 
all varieties of fantaſtical or tranſient colours (the reaſon of whichT have 
here endeavoured to explain) they ſeem'd'to receive their nouriſhment 
from the ſtalks or wires, which ſeem'd to be hollow, and neer the upper 
part of the wing LL ſeveral of them ſeem'd jointed, the ſhape of which 
will ſufficiently appear by the black lines in the ſecond Figure of the 
26. Scheme, which is a delineation of one of thoſe wings expanded di- 
rectly to the eyes. 

All the hinder part of its body is cover'd with a moſt curious blue ſhi- 
ning armour, looking exaQtly like a poliſh'd piece of fteel brought tothat 
blue colour by annealing, all which armour 1s very thick beſtuck with 
abundance of tapering brifles, ſuch as grow on its back, as is viſible 
enough by the Figure. 

Nor was the inſide of this creature leſs beautifull then its outſide, for 
cutting off a part of the belly, and then viewing it, to ſee #f I could dif- 
cover any Vellels, ſuch as are to be found in a greater Animals, and even 
in Snails exceeding manifeſtly,l found,much beyond my expeCation,that 
there were abundance of branchings of Milk-white veſlels,no leſs curious 
then the branchings of veins and arteries in bigger terreſtrial Animals,in 
one of which,l found two notable branches, joining their two main ſtocks, 
as it were, into one common dx; now, to what veins or arteries theſe 
Vellells were araloges, whether to the vera porta, or the weſeraick veſ- 
ſells, or the like, or indeed, whether they were veins and arteries, or vaſa 
laGea, properly fo called, I am not hitherto able to determine, having 
not yet made ſufficient enquiry; but in all particulars, there ſeems not to 
be any thing leſs of curious contrivance in. theſe Inſects, then in thoſe 


_ larger terreſtrial Animals, for I had never ſeen any morecurionsbranch- 


ings of Veſlells, then thoſe I obſerv'd in two. or three of theſe Flies thus 
opened. 
It 1sa creature ative and nimble, ſo as there are very few creatures 


_ like it, whether bigger or ſmaller, in fo much, that it will ſcape and 


avoid a ſmall body, though coming on it exceeding ſwiftly, and if it fees 


_ anything approaching it, which it fears, 1t preſently ſquats down, as It 


were,that it may be the more ready for its rife. 
Nor is it leſs hardy in the Winter, then active in the Summer, induring 
all the Froſts, and ſurviving till the next Summer, notwithſtanding the 
bitter 
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bitter cold of our Climate z- nay, this creature will indure to be frozen, 
and yet not be deſtroy d,tor I have taken one of them out of the Snow 
whereon it has been trozen almoſt white, with the Ice about it, and yet 
by thawing it gently by the warmth of a ire, it has quickly reviv'd and 
flown abour. 

This kind of Fly feems by the ſteams or taſte of fermenting and 
putrifying meat (whichit often kitles,as twere, with its proboſcis as it trips 
over it) to be ſtimulated or excited to eject its Epgs or Sced on it, per- 
haps, from the ſame reaſon as Dogs,Cats,and many other brute creatures 
are excited to their particular Juſts, by the ſmell of their females, when 
by Nature prepared tor generation; the males ſeeming by thoſe kind 
of ſmells, or other incitations, to be as much necc{{itated thereto, as 
Aqua Regis (trongly impregnated with a ſolution of Gold,is forced to pre- 
cipitate it by the affuſion of ſpirit of QUr:e, or a ſolution of Salt of 
Tartar. | 

One of theſe put in ſpirit of Wine, was very quickly ſeemingly kill'd, 
and both its eys and mouth began to look very red, but upon the taking 
of it out, and ſuflering it to lie three or tour hours, and heating it with 
the Sun beams caſt through a Burning-glals, it again reviv'd, ſeeming, as 
it were. to have been all the intermediate time, but dead drunk, and at- 
ter certain hours to grow freſh again and ſober. 
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Obſerv. XL I11. Of the Water-Inlſett or Gnat. 


Dis little creature, deſcribed in the firſt Fienre of the 27. Schepe, 

wasa ſmall ſcaled or cruſted Animal, which Ihave often obſerv'd 

to be generated in Rain-water 3 Thave alſo obſervd it both in Pond and 

River-water. It is ſuppos'd by ſome, to deduce its firſt original from the 

utrifaction of Rain-water, in which.if it have ſtood any time open to the 

air, you ſhall ſeldom miſs,all the Summer long, of ſtore of them ftriſking 
too and fro. 

'Tisa creature, wholly differing in ſhape from any I ever obſerv d ; nor 

is 1ts motion leſs ſtrange : It has a very large head, in proportion to its 

body, all covered with a ſhell, like other feſtareons Animals, but it dif- 


fers 1n this, that it has, up and down ſeveral parts of it, ſeveral tufts of 
hairs, or briſles, plac'd in the order expreſs'd in the Figure; It has two 


horns,whichſecm'd almoſt like the horns of an Oxe,inverted,and, as neer 
asI could gheſs, were hollow.with tufts of britles,likewiſe at the topztheſe 
horns they could move cafily thisor that way,and might, perchance, be 


their noſtrils. It has a pretty large mouth, which ſeem'd contriv'd much 


like thoſe of Crabs'and Lobſters,by which, Thave often obſerv'd them to 
feed on water, or ſome imperceptible nutritive ſubſtance in it. 
k could perceive, through the tranſparent ſhell, while the Animal fur- 


viv'd, ſeveral motions in the head, thorax, and belly, very diſtinCtly, 
_—_ | of 
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of differing kinds which I may, perhaps, elſewhere endeavour more ac- 
curately to examine, and to ſhew of how great benefit the ule of a 24;- 
croſcope may be for the diſcovery of Nature's courſe in the operations per- 
form'd in Animal bodies, by which we have the opportunity of obſerving 
her through theſe delicate and pellucid teguments of the bodies of Inſects 
aCting according to her uſual courſe and way, undiſturbed, whereas, 
when we endeavour to pry into her ſecrets by breaking open the doors 
upon her, and difleting and mangling creatures whil'{t there 1s lite yet 
within them, we find her indeed at work, but put into ſuch diſorder b 
the violence offer'd, as it may eaſily be imagin'd, how differing a thing we 
ſhould find,it we could, as we can with a Mzcroſcepe,in theſe (maller crea- 
tures, quietly peep inat the windows, without frighting her out of her 
uſual byas. 

The form of the whole creature, as it appear in the 4ficroſcope, may, 
- without troubling you with more deſcriptions, be plainly enough per- 

ceiv'd by the &cheme, the hinder part or belly conliſting of eight ſeveral 
jointed parts, namely, ABCDEF GH, of the hir{t Figure, from the 
midſt of each of which,on either {ide,ifJued out three or four ſmall briſles 
or hairs, I, L,L,I,T, the tail was divided into two parts of very differing 
make ; one of them, namely, K, having many tufts of hair or brifles, which 
ſeem'd to ſerve both tor the finns and tail, tor the Oars and Ruder of this 
little creature, wherewith it was able, by friſking and bending its bod 
nimbly to andtro,to move himſelf any whither,and to ſkull and ſteer him- 
ſelf as he pleas'd;the other part, L, ſeem'd to be,as twere,the ninth diviſi- 
on of his belly,and had many fingle brifles on either fide. From the end V, 
of which, through the whole belly, there was a kind of Gut of a darker 
colour, MMM, wherein, by certain Periſtaltick motions there was a kind 
of black ſubſtance mov'd upwards and downwards through it from the 
orbicular part of it, N,(which ſeem'd the Yertricle,or ſtomach )to the tail 
V,and ſo back again, whichperiſta/tick-motion Thave obſervd alſo in a 
Louſe, a Gnat, and ſeveral other kinds of tranſparent body d Flies. -The 
Thorax or cheſt of this creature OO OO, was thick and ſhort, and pret- 
ty tranſparent, for throught I could ſee the white heart (which 1s the 
colour alſo of the bloud in theſe, and moſt other Inſects) to beat, and 
ſeveral other kind of motions. It was beſtuck and adorn'd up and down 
with ſeveral tufts of briſles, ſuch as are pointed out by P; P, P, P, the 
head Q was likewiſe beſtuck with ſeveral of thoſe tutts, $$ $3 1t was 
broad and ſhort, .had two black eyes, T T, whichI could not perceive at 
_ all pearl'd, as they afterwards appear'd, and two ſmall horns, RR, ſuch © 

as I tormerly deſcrib'd. 

Both its motion and reſt is very ſtrange, and pleaſant, and differing 
from thoſe of moſt other creatures I have obſerv'd; for, where it ceaſes 
from moving its body, the tail of it ſeeming much lighter then the reſt 
of-its body,and a little lighter then the water it ſwims in, preſently boys 
It up to the top of the water, where it hangs ſuſpended with the head al- 
ways downward ; and like our Aztipedes, if they do by a trilk get be- 
low that ſuperficies, they- preſently aſcend again unto 1t, if they ceaſe 
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moving, until they tread, as it were, under that ſuperficies with their 
tails 3 the hanging of theſe 1n this poſture, put me in mind of a cer- 


tain creature T have ſeen in London, that was brought out of America, 
which would very firmly ſuſpend it ſelf by the tail, with the head down- 
wards,and was faid ro{leep m that poſture, with her young ones in her 
falſe belly, which 1s a Purſe, provided by Nature tor the production, 
nutrition, and preſervation of her young ones, which is deſcribed by Psſo 
in the 24. Chapter of the fifth Book of his Natural Hiſtory of Brafel. 

The motion of it was with the tail forwards,drawing its ſelt backwards, 
by the friſking to and fro of that tuft which grew out of one of the 
ſtumps of its tail. Tt had another motion, which was more futable to that 
of other creatures, and that 1s, with the head forward ; for by the moving 
of his chaps((1f I may fo call the parts of his mouth) it was able to move 
it felf downwards very gently towards the bottom, and did,as 'twere,cat 
up 1ts way through the water. | | | 

But that which was moſt obſervable in this creature, was, its Meta» 


morphoſrs or change:for having kept ſeveral of theſe Animals in a Glafs of 


Rain-water,im which they were produc, I found,after about a fortnight 
or three weeks keeping, that ſeveral of them flew away in Gnats, leaving 
their huſks behind them in the water floating under the ſurface, the 
place where theſe Animals were wont to reſide, whilſt they were in- 
habitants of the water : this made me more diligently to watch them, to 
ſee if I could hind them at the time of their transformation z and not long 
after, I obſerv'd ſeveral of them to be changed into an unuſual ſhape, 
wholly differing from that they were of before, their head and body be- 
ing grown much bigger and deeper. but not broader, and their belly, or 


hinder part ſmaller, and coy1'd, about this great body much of the faſhi- _ 


on repreſented by the prick'd line in the ſecond Figxre of the 27. Scheme, 
the head and horns now ſwam uppermoſt, and the whole bulk of the bo- 
dy ſeem'd to be grown much lighter ; for when by my frighting of it, it 
would by fnſking out of its tail (in the manner Feet) in the Figure 
byB C) fink it Fe below the ſurface towards the bottom ; the body 

would more ſwiftly re-aſcend, then when it was in its former ſhape. 
I ſtill marked its progreſs from time to time,and found its body till to 
you bigger and bigger, Nature, as it were, fitting and accoutring it 
or the lighter Element, of which 1t was now going to be an inhabitant 
for,by obſerving one of theſe with my- Avgcroſcope, I found-theeyes of it 
tobe altogether differing from what they ſeem'd before, appearing now 
all over pearl'd or knobbd, like the eyes of Gnats. as is viſible in 
the ſecong Figxrre by A. At length, 1 faw part of this creature to ſwim 
above, and part beneath the furtace of the water, below which though 
It would quickly plunge it ſelf ifI by any means frighted it,and preſently 
re-aſcend into 1ts former poſture; after a little longer expeQation, I 
found that the head and body of a Gnat, began to appear and ſtand cleer 
above the ſurface, and by degrees it drew out its leggs, firſt the two for- 
moſt,then the other;,at length its whole body perfect and entire avpear'd 
out of the huſk (which it left in the water) ſtanding on its leggs upon 
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the top of the, water, and by degrees it began to move, and after flew 
about the Glaſs a perfeE&t Gnat. 


—T have been the more particular, and large in the relation of the tran(- 


formation of divers of theſe little Animals which I obſerv'd, becauſe 1 
have not found that any Authour has obſerv'd the like; and becauſe the 
thing it ſelf is ſo ſtrange and heterogeneous from the uſual progreſs of 
other Animals, that I judge it may not onely be pleaſant, but very 
uſefull and neceſlary towards the compleating of Natural Hiſtory. 

There is indeed in Po, a very odd Hiſtory, which this relation may 
make the more probable ; and that is in the 2. Chapter ofthe 4. Book of 
his Natural Hiſtory of Braſel, where he ſays,Porro preter tot documenta fer- 
tilitatis circa vegetabilia &* ſexſitiva marina telluris enmla,accidit &* illud, 
quod paucis & Paranambucenſt milliaribus piſcatoris uncum citra intentionen 
contingat infigi vadis petroſis & loco piſcis ſpongia,coralla,aliaſque arbuſculas 
warinas capt. Inter hac inuſitate forme prodit ſpongioſa —_— ſeſquipedis 
longitudinis, brevioribns radicibus, lapideis nitens vadis, & rupibus infixa, 
erigiturque in corpus ſpongioſum molle oblongum rotundum turbinatum: intus 
maris cancellis & alveis fabricatum, extus autem tenaci glutine inſtar Apune 
propolis undique veſtitum, oſtio ſatis patulo E* profundo in ſummitate relifFo, 


ſeent ex altera iconum probe depitta videre licet (ſee the third and fourth 


Figures of the 27. Scheme.) Ita ut Apiarium marinum vere dixeris ; primo 
enim intuitu © Mare ad Terram delatumermiculis ſcatebat ceruleis parvis, 
qui mx & calore ſolis inMuſcas,vel Apes potins,eaſq; exignas O nigras tranſ- 
formebantur, circumvolanteſque evaneſcebant ita ut de eoruwm mellificatione 
nihil certi conſpici datum fuerit, cum tamen caeroſa materia propolis Apum- 
que celle manifeſte apparerent,atque ipſa mellis qualiſcunque ſubſtantia procul- 
dubio urinatoribus patebit, ubi curioſius inquiſtverint h4c apiaria, eaque in 
wnatali ſolo & ſalo diverſis temporibus penitins luſtrarint, 

Which Hiſtory contains things ſufhciently ſtrange to be confider'd, as 
whether the huſk were a Plant, growing at the bottom of the Sea before, 
of it {elf, out of whoſe putrifaction might be generated theſe ſtrange kind 
of Magots ; or whether the ſeed of certain Bees, ſinking to the bottom, 
might there naturally form it ſelf that vegetable hive, and take roots; 
or, whether it might not be placed there by ſome diving Fly; or, 
whether it might not be ſome peculiar propriety of that Plant, whereby 
It might ripen or form its vegetable juice into an Animal ſubſtance ; or, 


whether it-may-not be of the nature of a Sponge, or rather a Sponge of 
the nature of this, according to ſome of thoſe relations and'conjecturesk 


formerly made of that body, is a matter very difficult to be determined. 
But indeed,in this deſcription,the Excellent P:ſo has not been ſufficiently 
articular in the ſetting | the whole proceſs, as it were to be wiſh'd.: _ 
here are indeed very odd progreſles in the production of ſeveral kinds + 
of Inſects, which are not [ef inſtruttive then pleaſant, ſceverarot which, 
the diligent Goedartixs has carefully obſerv'd and recorded, but among 
all his Obſervations, he has none like this, though that. of the Hemerobius 
be ſomewhat of this kind; which-is added as an Appendix by Johannes 
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I have, for my own particular, belides ſeveral of thoſe mention d by 
him, obſeryv'd divers other circumſtances,perhaps, not much taken notice 
of, though very common, which do indeed afttord us a very coercive argy- 
ment to admire the goodneſs and providence of the infinitely wile Crea- 
tor in his moſt excellent contrivances and diſpenſations.] have obſerv'd,at 
ſeveral times of the Summer.that many of the leaves of divers Plants'have 
been ſpotted, or, as 1t were {cabbed, and looking on the underlides of 
thoſe of them that have bcen but a litte 1rrcgular, I have-perceiv'd them 
to be ſprinkled with divers forts of little Eggs,which letting alone,l have 
found by degrecs to grow bigger, and become littte Worms with leggs, 
but {till to keep their former places,and thoſe places of the leaves,vuf their 
own accords, to be grown very protubcrant upwards, and very hollow, 
and arched underneath, whereby thoſe young creatures are, as it were, 
ſhelter'd and houſed from external injury ; divers legyes I have obſery'd 
to grow and ſwell ſo farr, as at length pertectly to incloſe the Animal, 
which, by other obſervations] have made, I gheſs to contain it, and be- 
come, as it were a womb to it, ſo long, ill it be 'fit and prepard to be 
tranſJated into another ſtate, at what time, Nike (what they = of ) Vi- 
pers, they gnaw their way through the womb that bred them divers of 
theſe kindsI have met with upon Gooſberry leaves, Roſe-tree leaves, 
Willow leaves, and many other kinds. 

There are often to be found upon Roſe-trees and Brier buſhes, little 
red tufts,which are certain knobs or excreſcencies,growing out from the 
Rind, or barks of thoſe kinds of Plants, they are cover'd with ſtrange 
kinds of threads or red hairs, which feel very ſoft, and look not unplea- 
ſantly. In moſt of theſe, it it hasno hole init, you ſhall find certain little 
Worms, which I ſuppoſe to be the caulcs of their production ; for when 
that Worm has eat its way through, they, having pertormed what they 
were delign'd by Nature to do, by degrees die and wither away. 

Now.the manner of their productiocn,] ſuppoſe to be thus; that the Al- 
wiſe Creator has as well implanted in every creature a faculty of know- 
ing what place 1s convenient tor the hatching, nutrition, and preſervati- 
on of their Eggs and of-{prings. whereby they are ſtimulated and directed 
to convenient places, which becom, as 'twere the wombs that perform 
thoſe offices : As he has alſo ſuited and adapted a property to thoſe 
places wherby they grow and incloſe thoſe feeds, and having incloſed 
them, providea convenient nouriſhment tor them,” but as, ſoon as they 
_- have dohethe office of a-womb; they die and wither. 

The progreſs of incloſure I have often obſerv'd in leaves, which in 
' thoſe places where thoſe ſeeds have been caſt, have by degrees fwell'd 
and inclosd them, ſo perfectly round; as not to-leave any perceptible 
paſſage out. 

From this ſame cauſe, I ſuppoſe that Galls, Oak-apples, and ſeveral 
other productions of that kind, upon the branches and leaves of Trees, 
have their original; forif you open any of them, when almoſt ripe, you 
ſhall find a little Worm in them. Thus, it you open never ſo many dry 
Galls, you ſhall find either a hole whereby the Worm has eat its patlage 

out, 


_— 


EF. | o 
' , 4 L " ' prom nts . - - 
PI _ a jw” | _ , _ —_ — — © =; : _ { M- —— s VS 4 * ww . 
- *. a a = - 4 _ d. ae ou 
+6 ES hg i gar eo er rn po np ret =  oR . AH CI... oe > wa 


—_— 


DO ——— *Y 


wins vw ci gator ooo ung Yo. wr ll <5 


_ - O_—— - 


— 


MickOGRAPHI A. 


out, or if you find no paſſage, you may,by breaking or cutting the Gall, 
find in the middle of it a ſmall cavity, and in it a ſmall body, which does 
plainly enough yet retain a ſhape, to manifeſt it once to have been a 
Worm, though it dy'd by a too early ſeparation from the Oak on which 
it grew,its navel-ſtring,as 'twere,being broken off from the leaf or branch 
by which the Globular body that invelop'd it, received its nouriſhment 
from the Oak. 

And indeed,if we conſider the great care of the Creator in the difpen- 
fations of his providences for the propagation and increaſe of the race,not 
onely of all kind of Animals, but even of Vegetables, we cannot chuſe 
but admire and adore him for his Excellencies, but we ſhall leave off to 
admire the creature, or to wonder at the ſtrange kind of acting in ſeveral 
Animals, which ſeem to ſavour ſo much of mb ; it ſeeming to me moſt 
manifeſt,that thoſe are but aCtings according to their ſtruQures, and ſuch 
operations as ſuch bodies, ſo compos'd, muſt neceſlarily, when there are 
ſuch and ſuch circumſtances concurring, perform : thus,whenwe find Flies 
ſwarming,about any piece of fleſh that does begin a little to ferment;But- 


'terflies about Colworts,and ſeveral other leaves, which will ſerve to hatch 


and nouriſh their young ; Gnats, and ſeveral other Flies about the Wa- 
ters, and mariſhy places,or any other creatures, fecking and placing their 
Seeds in convenient repoſitories, we may, if we attentively confider and 
examine it, find that there are circumſtances ſufficient,upon the ſuppoſals 
of the excellent contrivance of their machine,to excite and force them to 
at after ſuch or ſuch a manner; thoſe ſteams that riſe from theſe ſeveral 
places may, perhaps, ſet ſeveral parts of theſe little Animals at work,even 
as in the contrivance of killing a Fox or Wolf with a Gun, the movin 

of a ſtring, is the death of the Animal ; for the Beaſt, by moving the feſh 
that is laid to entrap him, pulls the ſtring which moves the trigger, and 
that lets go the Cock which on the ſteel ſtrikes certain ſparks of fire 
which kindle the powder 1n the pann, and that preſently fies into the 
barrel, where the powder catching fire rarifies and drives out the bullet 
which kills the Animal ; in all which aCtions, there is nothing of intention 


_ or ratiocination to be aſcrib'd either to the Animal or Engine, bur all to 


the ingeniouſneſs of the contriver. 

But to return to the more immediate conſideration of our Gnat : 
We have in it an Inſtance, not uſual or common,;of a very ſtange amphi- 
bios creature, that being a creature that inhabits the Air, does yet pro- 


"duce a creature; that for ſome rime lives in the water as'a Fiſh, though © 


afterward (which 1s as ſtrange) it becomes an inhabitant of the Air, like 
itsSire,in the form of aFly. And this, me thinks, does prompt me to pro- 
pole certain conjeCtures; as Queries; _— not yet had ſufficient oppor- 
tunity and leiſure to anſwer them my ſelt from my own Experiments 
or Obſervations. | ES 
And the firſt is, Whether all thoſe things that we ſuppoſe to be bred 
from corruption and putrifattion, may not be rationally ſuppos'd to have 
their origination as natural as theſe Gnats, who, *tis very probable, 
were firſt dropt into this Water, in the form of Eggs. Thoſe Seeds or 


Eggs 
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Eggs muſt certainly be very ſmall, which fo ſmall a creature as a Gnat 
yields, and theretore: we necd not wonder that we tind not the Eggs 
themſclves, ſome of the younger of them, which I have obſerv'd, having 
not exceeded a-tenth part of the bulk they have atterwards come to; and 
next,] have oblerved ſome of thoſe little ones which mult have been gene- 
rated after the Water was incloled in the Bottle, and therefore molt pro- 
bably from Eggs, whereas thole creatures have been ſuppos d to be bred 
of the corruption of the Water, there being not formerly known any 
probable way how they ſhould be generated. 

A ſecond 1s, whether thele Eggs arEimmediatcly dropt into the Water 
by the Gnats themſclves, or, mediately, are brought down by the falling 
rains for it ſeems not very Improbable, but that thoſe (mall ſeeds of Gnats 
may (being, perhaps, of ſo light a nature. and having ſo great a propor- 
tion of ſurface to ſo ſmall a bulk of body) be cjected into the Air, and 
ſo, perhaps, carried tor a good while too and tro in it, till by the drops 
of Rainit be waſh'd out ot it. 

A third is, whether multitudes of thole other little creatures that are 
found to inhabit the Water for ſome time, do not, at certain times, take 
wing and fly into the Air, others dive and hide themſelves in the Earth, 
and ſo contribute to the increaſe both of the one and the other Element. 


Poſtſcript. 


A good while ſince the writing of this Deſcription, I was preſented by 
Doctor Peter Ba//, ati ingenious Member of the Royal Society, with a little 
Paper of Nuts, which he told me was ſent him from a Brother of his out 
of the Countrey,from Mambead in Devonſhire, tome of them were looſe, 
having been, as I ſuppoſe, broken off, others were ſtill growing faſt on 
upon the ſides of a ſtick, which ſecm'd by the bark, pliableneſs of it, and 
by certain ſtrings that grew out -of it, to be ſome piece of the root of 
a Tree; they were all of them dry d, and alittle ſhrivell'd, others more 
round, of a brown colour ;z their thape was much like a Figg, but very 
much {maller,ſome being about the bigneſs of a Bay-berry others,and the 
biggeſt, of a Hazel-Nut. Some of theſe that had no hole in them, I care- 
fully opened with my Knife, and found in them a good large round white 
Maggot, almoſt as bigg as a ſmall Pea, which ſcem'd ſhap'd like other 
Maggots, but ſhorter. I could not find them to move, though I gheſs'd 
them to be alive, becauſe upon pricking them witha Pinn, there would 1t- 
ſue out a greatdeatof white mucomw matter,which ſeem'd to be from a vo- 
luntary contraction of their ſkin ; their hutk or matrix conliſted of three 
Coats,like the barks of Trees, the outermoſt being more rough and ſpon- 


gle, and the thickeſt, the-middlemoſt more cloſe; hard; white, and thin, - 


the innermoſt very thin, ſeeming almoſt like the ſkin within an Egg's ſhell. 
Thetwo outermoſt had root inthe branch or ſtick, but the innermoſt 
had no ſtem or proceſs, but was onely a ſkin that .cover'd the cavity of 
the Nut. All the Nuts that had no holes eaten in them, I found to con- 
tain theſe Maggots, but all that had holes, I found empty, the Maggots, 


It 


191 


I92 M1ickoGRaAnHPla. 


it ſeems, having eaten their way through, taken wings and flown away, 

as this following account (whichlI receiv'd in writing from the fame per- 

ſon, as it was ſent him by his Brother) manifeſts. In a moeriſh black 

Peaty mould, with ſome ſmall veins of whitiſh yellow Sands, upon occaſion 

of digging a hole two or three foot deep, at the head of a Pond or Pool, to 
ſet « Tree in, at that depth, were found, about the end of Oftober 1663. in 

thoſe very veins of Sand, thoſe Buttons or Nuts, ſticking to a little looſe 
ſtick, that is, not belonging to any live Tree, and ſome of them alſo free by 
themſelves. 

Four or frue of which being then open'd, ſome were found to contvin 
live Inſet s come to perfeFion, moſt like to flying Ants, if not the ſame ;, in 
others, InſeFs, yet imperfe@, having but the head and wings form'd, the reſt 
remaining a ſoft white pulpy ſubſtance. 

Now.as this furniſhes us with one odd Hiſtory more,very agreeable to 
what I before hinted, ſo I doubt not, but were men diligent obſervers, 
they might meet with multitudes of the ſame kind, both inthe Earth and 
in the Water, and in the Air, on Trees, Plants, and other Vegetables, all 
places and things being,as it were,animarum plena. And T have often,with 
wonder and pleaſure,in the Spring and Summer-time, look d cloſe to,and 
diligently on, common Garden mould, and in a "_ {mall parcel of it, 
found ſuch multitudes and diverlitics of little repti/es,fome in hutks,others 
onely creepers, many wing d, and ready for the Air ; divers huſks or ha- 
bitations left behird empty. Now, 1t the Earth of our cold Climate be fo 
fertile of animate bodies, what may we think of the fat Earth of hotter 
Climates? Certainly,the Sun may there, by its aCtivity, cauſe as great a 
parcel of Earth to fly on wingsin the Air, as 1t does of Water in ſteams 
and vapours. And what ſwarms muſt we ſuppoſe to be ſent out of thoſe 
plentifull inundations of water which are poured down by the {Juces of 
Rain in ſuch vaſt quantities ? So that we need not much wonder at thoſe 
innumerable clonds of Locuſts with which 4frica, and other hot coun- 
tries are ſo peſtred. ſince in thoſe places are found all the convenient 
cauſes of their produCtion, namely, genitors, or Parents, concurrent re- 
ceptacles or matrixes,and a ſufficient degree of natural heat and moiſture. 

I was going to annex a little draught of the Figure of thoſe Nutsſent 
out of Devonſhire, but chancing to examine Mr. Parkinſon's Herbal 
for ſomething elſe, and particularly about Galls and Oak-apples, I found 
among no leſs then 24. ſeveral kinds of excreſcencies of the Oak, which 1 
doubt-not,but-upon examination,will be all found to be the zratrixes of 

| ſo many ſeveral kinds of Inſects; Thaving-obſerv'd many of them-my ſelf 
to be 'Eitutn 24.'ſeveral kinds, I ſay,l found one deſcribed and Figur'd 
direQly like that which I had by me,the Scheme is there to be ſeen,the de- 
ſcription, becauſe but ſhort, Thave here adjoin'd Theatri Botanici trib.16. 
Chap. 2. There groweth at the roots of old Oaks in the Spring-time, and 
ſemetimes alſo in the very heat of Summer, a peculiar kind of Muſhrom or 
Excreſcence, call d Uva Quercina, ſwelling ont of the Earth, many growing . 
one cloſe unto another, of the faſhion of a Grape, and therefore took, 
the name , the Oak-Grape, and # of a Purpliſh colour vn the outſide. 
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| « 
and white within like Milk, and in the end of Summer becometh hard 
and woody. Whether this be the very ſame kind, I cannot affirm, but 
both the Picture and Deſcription come very neer to that I have, 
but that he fſecms not to take noticeof the hollowneſs or Worm, for 
which 'tis moſt obſervable. And therefore 'tis very likely, 1f men 
did but take notice, they might find very many diticring Species of theſe 
Nuts, Ovaries, or Matrixes, and all of them to have much the ſame 
deſignation and office. And I have very lately found ſeveral kinds of Ex- 
creſcencies on T rees and Shrubs, which having endured the Winter, up- 
on opening them, I found moſt of them to contain little Worms, but 
dead, thoſe things that contain'd them being wither'd and: dry. 


— —_——— 
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Obſerv. XLIV. Of the tufied or Bruſb-bora'd Ghat, 


His little creature was one of thoſe multitudes that fill ' our Ermpkf 
| air all the time that warm weather lafts, and 1s exactly of the ſhape 
of that I obſerv'd to be generated and hatch'd our of thoſe tle Infetts 
that wriggle up and down in Rain-water. Butzthough many were of this 
form, yet I obſerv'd others to be of quite'other kinds; nor were gall 
of this or rhe cther kind generated ont of Water Infects; for whereas f 
obferv'd that thoſe that proceeded from thoſe Inſects were at their full 
growth, I have alſo found multitudes of the ſame-ſhape,but muchtmnallet 
and tenderer ſeeming to be very young ones, creep up and downupon 
the leaves of Trees, and flying up and down m'tmall-cluſters,” itn places 
very remote from water; andthrs Spring, I obſerv'd one day,'when the 
Wrwmd was very calm, and the afternoon very fair, and iptctty warm, 
though it had fora long trme been very cold weather, and the wind con- 
tmnued {tl} in the Faſt, ſeveral finaM ſwartns of them playingto :and fro 
in Iittle clouds im the Sem, each of which were not a tenth part of the 
bipnefs of one of theſe ] here have delmeated, though very tmuch of the 
fame ſhape, which makes me gheſs, that each of theſe (warms might be 
the of-ſpring of one onely Gnat, whichHhad been hoorded upiniome ſafe 
offrory all this Winter by ſome provident Parent, and were now, by 
the warmth of the Sprmg-air, hatch'd into lictleFlies, 

And indeed, ſo various, andſeeringly trregular arethe generations of | 
prodnttions of Inſedts, that he that ſhall carcfulty and diligently obſerve 
the ſeveral methods of Nature therein, will have'infieety cuufe fiirther 
toaUmirethe wifdom and providence-of the Creator: for not vnely the - 
ſame kimd of creattire may be produc'd from'feveral kindsof wwys, but 
the very ſame creature may produce ſeveral kinds: For;asdivers Watches 
may be made out of ſeveral trraterials; which: may-yet have all the ſame 
appearance,and move after the {xe Kainerthdt .(hew the twur equally 
true; the one as the other, a6d''out of the ache hind of Matter; like 
Watches,may be wrought diflering ways; As andthe fame Watch 
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may, by being diverſly agitated, or mov'd, by this or that agent,'or after 
this or that manner, produce a quite contrary effect : So may it be with 
theſe moſt curious Engines'of inſ='s bodies; the All-wiſe God of Nature, 
may have ſo ordered and diſpoſed the little Automatons, that when nou- 
riſhed, acted, or enlivened by this cauſe, they produce one kind of effect, 
or animate ſhape, when by another they act _ another way, and ano- 
ther Animal is produc'd. So may he ſo order ſeveral materials, as to 
make them, by frond kinds of methods, produce (imilar A#tomators. 

But to come to the Deſcription of this Inſect,as it appears through a A1- 
croſcope,of which a repreſentation is made inthe 28.Scheme. Its head A, is 
exceeding ſmall, in proportionto its _ confiſting of two cluſters of 
pearl'deyes BB, on each fide of its head, whoſe pearls or eye-balls are 
curioully rang'd like thoſe of other Flies ; between theſe,in the forehead 
of it, there are plac'd upon two ſmall black balls, CC, two long jointed 
horns, tapering towards, the top, much reſembling the long horns of 
Lobſters,' each of whoſe ſtems or quills, DD, were brifled or bruſhed 
with multitudes of ſmall ſtiff hairs, iſſuing out every way from the ſeve- 
ral joints, like the ſtrings or ſproutings of the herb Horſe-tail, which is 
oft obſerv'd to grow among Corn, and for the whole ſhape, it does very 
much reſemble thoſe bruſhy Vegetables ; beſides theſe, there are two other 
jointed and briſled horns, or feelers, E E, in the forepart of the head, and 
a proboſcis, 'F, underneath,which in ſome Gnats are very long, ſtreight 
hollow pipes, by which thele creatures are able to drill and penetrate 

the ſkin, and]thence, through thoſe pipes ſuck ſo much bloud asto ſtuff 
_ their bellies ſo tull till they be ready to burſt. 

This ſmall head,with its appurtenances,is faſtned on by a ſhort neck,G, 
to the middle ofthe thorax, which 1s large, and ſeems caſed with a ſtrong 
black ſhel,H IK, out of the under part of which, iſſue fix long and ſlender 
legs, LELLLL, ſhapd juſt like the legs of Flies, but ſpun or drawn out 
longer and f{Jenderer,which could not be expreſs d in the Figure, becaule 
of their great length 3 and from the upper part, two oblong, but {lender 
tranſparent wings, MM, ſhaped ſomewhat like thoſe of a Fly,underneath 
each of which, as I have obſerv'd alſo in divers forts of Flies, and other 
kinds of Gnats, was'placed a ſmall body, N, much reſembling a drop 
of ſome tranſparent glutinous ſubſtance, hardned or cool'd, asit was al- 
moſtready to fall, for it hasa round knob- at the end, which by. degrees 
grows {lenderer into a {mall ſtem,and neer the inſertion under the-wing, 
this ſtem again grows bigger ; theſe little Pexdulumz,asT may focalltthem; 
the litle creature vibrates'to and fro very quick when it moves Its wings, 
and T have ſometimes; obferv'd it to move themalſo, whilſt the wing lay 
ſtill,” but always their motion-ſeem'd to further the motion of thewing 
ready to follow ; of what uſe they are, asto the moving of the wing, or 
otherwiſe, I have-aot now time tg examine. 
Its belly waslarge,as it is _ inall Inſects, and extended into nine 
IND partitions,;cach-of which was cover'd with round armed rings 
or ſhells; ſix of which, QP QRS T were tranſparent, and divers kinds 
of Pexiſialtick, motions. might be very ealily perceiv'd, whil'ſt the Animal 

My was 


'? 


Wo 


| VAT mf 1099)" WHY 114 W 
M0” at Wl 
lt a Dl Ot, | SYLLJL HLLLHULL 


f LL 6 
, P SS / LH, WOO / _ , "WL 
Wal = Lo 7 CMM MOU rm TOO OO A pH - 
Wl, Fj | OO OO 4 VOOR 1, 


As. SHS f/ WH 
7 SH f 


W114 


, 


A, W 
FA; <7 
WT 
{/ = 
\_ My 
"—_— Wy, 
UL MOF57 NMM IU MAY, W, 
", Ip, 


FO 111 o7 ” 
OAPIAP GLAPI, 


; 
4 
/ 


TM 


SEL PL iiad 


", Ty; WY, 
CL, TJ 


4 
if 
T7 : 
a // 


, FI 


NNN 
DV WANG WV 
Wa | al WW \\ | \\ \ \\ DR 


\ W& Wu \\ \ \ 


\ TOON 


be 3 WAWWNN On UE WW A. 
art mn eons WI OO ww | W 
\ WW P \ 


"Wax, 


\ 


dG& 
WIG '\ WOE 
ON 


\ 


"go 1" OR OA. AG \ WAN, We 
" _ in F | ———C Ln, 


WWW 


\\ \W WW WON Q - No a 
"go AE 


| Wig WInene JJ JJ IN 
Wing \ MMO DUNN _ QC DN 


| \\ \\\\ F \\ Wy WAKE) S | . J2 
wa, a. YET —— 
V WW \ ' \ ' ; "Io" WS : d 
WON NV \n\\ WW" | AQ WY W0N : JDJJBDB QOH WQYJ JI 


\ 
K\\ . W WA 
WWYEONN Dd \ N 
\ \\\ DJdQ WAY \ 
GY W 


| 
\\\ 

\ 
WY 


— 
\ \\W WAA WWW \ | \| "ey W F "\ \ & \ \ N OOO WWCYS WV 
| many —_C CC 


WAN 


* 
\\® 


\ 


CO OOIVER 


SA OO  DDSAD 
DOOQREEEDESERDRSSS 


%, 


DJ> 


MickRoOGRAPHIA, 


Was alive, but efpecially a ſmall cleer white part V, ſeemed to beat like 
the heart of a Jarger Animal. The laſt three diviſios, W X Y, were co- 
ver'd with black and opacous ſhells. To conclude, take this creature 
altogether, and for beauty and curious contrivances, it may be compared 
with the largeſt Animal upon the Earth. Nor doth the Alwiſe Creator 
ſeem to have ſhewn leſs care and providence in the fabrick of it, then in 
thoſe which ſeem molt con(1derable. 


————————, 


_—— 


Obſerv. XL V. Of the great Belly'd CGnat or female Gnat, 


H- {econd Cnat , delineated in the twenty ninth Scheme, is of a 

very dificring ſhape from the former;but yet of this ſort alſo,] found 
ſeveral of the Gnats, that were generated out of the Water Inſe& : the 
wings of this, were much Jarger then thoſe of the other, and the belly 
much biggcr, ſhorter and of an other ſhape 3 and, from ſeveral particu- 
lars, I gheſt it to be the Female Gnat, and the former to be the Male. 

The thorax of this. was much like that of the other, having avery ſtrong 
and ridged back-piece, which went alſoon either {ide of its leggs; about 
the wings there were ſeveral joynted pieces of Armor, which ſeem'd cu- 
rioully and conveniently contriv d, tor the promoting and ſtrengthning 
the motion of the wings:its head was much differing trom the other, being 
much bigger and neater thap'd, and the horns that grew out between his 
eycs on two little balls, were of a very dittering ſhape from the tufts of 
the other Gnat, theſe having but a tew knots or jeynts, and cach of 
thoſe but a few, and thoſe ſhort and ſtrong, britles. The formoſt horns 
or feelers, were like thofe of the former Gnat. 

One of theſe Gnats I have ſuffer'd to pierce the ſkinof my hand, with 
its proboſc:s, and thence to draw out as much blood as to fill its belly 
as full as it could hold, making it appear very red and tranſparent 3 and 
this without any further pain, then whil ſt it was f{inking in its proboſcis, as 
It 1s alſo in the {tinging of Fleas: a good argument, that theſe creatures 
do not wound the ſkin, and ſuck the blood out of enmity and revenge, 
but for meer neceſſity, and to ſatisfy their hunger. By what means this 

creature is able to ſuck, we {hall ſhew in another place. 
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— 
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Obſerv. KLVI. Of the white featherwing'd Moth or Tinea 
Argentea. 


b, 


His white long witg'd Moth, which is delineated in the 30. Scheme; 

JB afforded a lovely objett both tothe naked Eye,and through a 44t- 
croſcepe : to the Eye i appear'd a ſmall Milk white Fly with four white 
D d 2 Wings 
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Wings, the two formoſt ſomewhat longer then the two hindermoſt, and 
the two ſhorter about halfan Inch long, each of which tour Wings ſeem'd 
to conſiſt of two ſmall long Feathers, very curioutly tufted, or haired on 
each ſide, with purcly white, and exceedingly tine and ſmall Haires, pro- 
rtion'd to the ſtalks or ſtems, out of which they grew, much like the 
tufts of a long wing-fteather of ſome Bird, and their [talks or ſtems were, 
like thoſe, bended backwards and downwards, as may be plainly ſeen by 
the draughts of them in the Figure. | 

Obſerving one of theſe in my Microſcope,l found.in the hrſt place, that 
all the Body,Legs, Horns and the Stalks of the Wings, were covered over 
with various kinds of curious white Feathers, which did, with handling 
or touching, eaſily rubb off and fly about, in ſo much that looking on my 
Fingers, with which T had handled this Moth, and percerving on them lit- 
tle white ſpecks, I found by my Microſcope, that they were ſeveral of the 
ſmall Feathers of this little creature, that ſtuck up and down in the r«- 
goſeties of my Skin. 

Next, I found that underneath theſe Feathers, the pretty Inſect was co- 
vered all over with a cruſted Shel], like other of thoſe Animals, but with 
one much thinner and tenderer. 

Thirdly. I found, as in Birds alſo 1s nctable, it had differing and ap- 
propriate kinds of Feathers, that covered ſeveral parts of its body. 

Fourthly, ſurveying the parts of its body, with a more accurate and 
better Magnifying Aicreſcope, I found that the tutts or haircs of its Wings 
were nothing elſe but a congeries, or thick ſet cluſter of ſmall vi1ina or 
twiggs, reſembling a ſmall ewigg of Birch, ſtript or whitned, with which 
Bruſhes are uſually made, to beat out or bruſh oft the duſt from Cloth 
and Hangings. Every one of the twiggs or branches that compoſed the 
Bruſh of the Feathers, appeared in this bigger Magnifying Glaſs (ot which 
E F which repreſents 5 part of an Inch, 1s the ſcale, .asG 1s of the leſſer, 
which 1s only 3) like the figure D. The Feathers alſo that covered a 
part of his Body, and were interſperſed among the bruſh of his Wings, I 
tound,in the bigger Magnitying Glaſs, of the ſhape A, confiſting of a ſtalk 
or {tem in the middle, and a ſeeming tuftedneſs or bruſhy part on each 
ſide. - The Feathers that cover'd moſt part of his Body and the ſtalk of 
his wings, were,in the ſame Aicroſcope, much of the figure B, appearing of 
the ſhape of a ſmall Feather, and ſeemed tufted : thole which covered 


rhe Horns and ſmall-parts-of the Eeggs; through "the fame 2ricrofcope; ap- == 
pear'd of the ſhape C. Whether the tufts of any or all of thele ſmall 
_ Feathers, conſiſted of ſuch component particles as the Feathers of Birds, 


F much doubt, becauſe I find that Nature does not alwates keep, or ope- 


_ Tate after the ſame method , in ſmaller and bigger creatures. And 
* of this, we have particular Inſtances in-the Wings of ſeveralcreaturee. 


For whereas, -in_ Birds of- all kinds, 1t compolcs each of the Feathers of 
which its Wing conſiſts, of ſuch an exceeding curious and moſt admirable 
and ſtupendious texture, as I elſe where ſhew, in the Obſervations on a 
Feather; we find it toalter its method quite, in the tabrick of the Wings 
of theſe minute creatures, compoſing ſome of thin extended membranes 
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or ſkins, ſuch as the Wings of Dragon-flys; in others, thoſe ſkinsare all 
over-grown, or pretty thick beſtuck, with ſhort briſles, as in Fleſh-flies 3 
in others, thoſe filmes are covered, both on the upper and under lide, 
with ſmall Feathers, plac'd almoſt like the tyles on a Houſe, and are 
curiouſly - rang'd and adorn'd with moſt lively colours, as is ob- 
ſervable in Butter-flies. and ſeveral kinds of Moths ; In others, inſtead of 
their films, Nature has provided nothing, but a matter of halt a ſcore 
ſtalks(if I well remember the number; for I have not lately met with any 
of thele flys, and did not,when I firſt obſerv'd them, take ſufficient notice 
of divers particulars and each of theſe ſtalks, with a few {1ngle branch- 
ings on each fide, reſembling much the branched back-bone of a Herring 
or the like Fiſh, or a thin hair d Peacocks feather, the top or the eye 
being broken off. With a few of theſe on either f1de{which it was able to 
ſhut up or expand at pleaſure, much ke a Fann, or rather like the po- 
ſture of the tcathers in a wing, whichly all one under another, when 
ſhut, and by the fide of cach other, when expanded) this pretty little 
grey Moth (for luch was the creature I obſerv d, thus wing d) could ve- 
ry nimbly, and as it ſcem'd very ealily move 1ts corpaſcle , through the 
Air,from place to place. Other InfſcCts have their wings cas d, or cover'd 
over, with certain hollow ſhells, ſhap'd almoſt ike thoſe hollow Trayes, 
in which Butchers carry meat, whoſe hollow fides being turn'd down- 
wards, do not only fccure their folded wings from injury of the earth, 
in which moſt of thoſe creatures rch1de, but whilſt they fly, ſerves as a 
help to ſuſtain and bear them up. © And thele are obſervable in Scarabees 
and a multitude of other terreſtrial cruſtaceoxs Inſects ; in which we may 
yet further oblerve a particular providence of Nature. 

Now in all theſe kinds of wings, we obſerve this particular, as a thin 
moſt worthy remark ; that where ever a wing conſiſts of diſcontinued 
parts, the Pores or 7#terſtztz4 between thoſe parts are very ſeldom, either 
much bigger,or much {maller, then theſe which we here ftind between the 
particles of theſe bruſhes, ſo that it ſhould ſeem to intimate, that the 
parts of the Air are ſuch, that they will not eafily or readily, it at all, paſs 
through theſe Pores, ſo that they ſeem to be {trainers fine enough to hin- 


" 


_ derthe particles of the Air (whether hinder'd by their bulk, or by their 


agitation, circulation, rotation Or #ndulation , I (hall not here determine) 
from getting through them,and,by that means,lerve the Animal as well.if | 
not_better, thenit they were little films. I ſay, it -not-- better, becauſe l- 2. 
have obſerv d thatal}thoſe creatures; that have film'd wings, move them 
aboundantly quicker and more ſtrongly, ſuch as all kind of Flies and $ca- 
rabees and Batts, then ſuch ashave their wings covered with feathers, as 
Butter-flies and. Birds, or twiggs, as Moths, which have each of them a 
much {Jower motion of their wings; That little ruggedneſs perhaps of 
their wings helping them ſomewhat,by taking better hold of the parts of 
the Air, or not ſuttering them ſo cabily ro paſs by, any other way then ene. 
But what ever be the reaſon of it. 'tis moſt evident, that the ſmooth 
wing d Inſects have the ſtrongeſt Muſcles or movent parts of their wings, 
and the other much weaker; and this very Inſect, we are now delcribing, 


had 
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had a very ſmall thorax or middle part of his body, if compar'd to the 
_ and number of his wings ; which therefore, as he mov'd them ve- 
ry {lowly,ſo muſt he move them very weakly. And this laſt propriety do 
we find ſomewhat obſerv'd alfo in bigger kind of Flying creatures,Birds ; 
fo that we ſee that the Wiſdom and Providence of the All-wiſe Creator, 
is not leſs ſhewn in theſe ſmall deſpicable creatures, Flies and Moths, 
which we have branded with a name of ignominy, calling them Vermine, 
then in thoſe greater and more remakable animate bodies, Birds. 

I cannot here. ſtand to add any thing about the nature of flying, 
though, perhaps, on another occaſion, I may ſay ſomething on that ſub- 
zec, it being ſuch as may deſerve a much more accurate examination and 
fcrutiny then it has hitherto met with ; For tome: there ſeems nothin 
wanting to make a manableto fly, but what ney be eaſily enough ſup- 
ply'd from the Mechanicks hitherto known, ſave onely the want of 
ſtrength, which the Muſcles of a man ſeem utterly uncapable of, by rea- 
ſon = I {malneſs and texture, but how even ſtrength alſo may be me- 
chanically made, an artificial Muſcle ſo contriv'd,that thereby a man ſhall 
be able to exert what ftrength he pleaſes, and to regulate it alſo to his 
own mind, I may elſewhere endeavour to manifeſt. 
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Obſerv. XLVII. Of the Shepherd Spider, or long legg'd 
Spider, 


T He Carter,Shepherd Spider,or long-legg'd Spider,has, for two parti- 
cularities, very few fimilar creatures that I have met with ; the firſt, 
which is diſcoverable onely by the 44croſcope, and is in the firſt and c- 
cond. Figures of the 31. Scheme, plainly deſcribd, 1s the curious contri- 
vance ot his eyes, of which (differing from moſt other Spiders) he has 
onely two, and thoſe plac'd upon the top of a ſmall pillar or hillock,rifing 
out of the middle of the top of its back, or rather the crown of its head, 
for they were fix'd on the very top of this pillar (which 1s about the. 
heighth of one of the tranſverſe Diameters of the eye, and look'd on in 
another poſture,appear'd much of the ſhape, B CD) The two eyes,- BB, 
were placedback-to back, with the tranſparent parts,or the pupils, look- 
ing towards cither fide; but -ſomewhat-more forward then backwards. 
C was the column or neck on which they ſtood, and D,the crown of the” 
| head out of which that neck ſprung. 

Theſe eyes,to appearance, ſcem'd to be of. the very ſame ſtructure with 
that of larger binocular creatures, SS, to have a very ſmooth and ve- 
ry protuberant Correa,and in the mid(t of it to have a very black pupil, 
incompaſſed about with a kind*of grey Iris, as appears by the Figure ; 
whether it were able to move theſe eyes to and fro, Ihave not obſerv'd, 
bur 'tis not very likely he ſhould; the pillar or neck C, ſeeming to be co- 
ver'd and ſtiften'd with a cruſty ſhell 3 but Nature,in probability,has oY 
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ply'd that defect, by making the Correa fo very protuberant, and ſetting 


it ſo cleer above the ſhadowing or obſtrutting ct 1ts proſpeE by the body, 
that 'tis likely cach eye may percerve,though not ſce diſtinCtly, almoſt a 
Hemiſphere, whence having 10 {mall and round a body plac'd upon ſuch 
long leggs, it is quickly able ſo to wind, and turn it, as to fee any thing 
diſtin&t. This creature, as do all other Spiders have yet examin'd, does 
very much differ trom moſt other Inſects in the Figure of its eyes; for 
I cannot, with my beſt A2:crolcope, dilcover its eyes to be any ways 
knobb'd or pearl'd like thoſe of other Inſects. 

The ſecond Peculiarity which is obvious to the eye, is alſo very re- 
markable, and that is the prodigious length of irs leggs, in proportion to 
its ſmall round body, each legg of this I drew, being above fixteen times 
the length of its whole body, and there are ſome which have them yet 
longer, and others that ſeem of the ſame kind,that have them a great deal 
ſhorter ; the cight leggs are cach of them jointed, juſt like thoſe of a 
Crab, but every of the parts are. ſpun out prodigjoul]y longer 1n-pro- 
portion; each of theſe leggsare terminated in a ſmall caſe or ſhell,ſhap'd 
almoſt Ike that of a Muſle-ſhell, as is evident in the third Figwre of the 
ſame Scheme (that repreſents the appearance of the under part or bell 
of the creature) by the ſhape of the-protuberant conical body, ITII, ec. 
Theſe are as 'twere plac'd or ftaſten'd on to the protuberant body of the 
Inſect,which is to be ſuppos'd very highat M,making a kind of blunt cone 
whereof M is to be ſuppos'd the Apex, about which greater cone of the 
body,the ſmaller cones of the leggs are plac'd,cach of them almoſt reach- 
ing to the top inſo admirable a manner, as docs not a little manifeſt the 
wiſdom of Nature in the contrivance; for theſe long Leavers (asI may (o 
call them)of the legs, havingnot the advantage of a long end on the other 
{ide of the þypomochlion or centers on which the parts of the leggs move, 
muſt neceſfljarily require a valt ſtrength to move them, and keep the 
body ballanc'd and ſuſpended, in ſo much,” that if we ſhould ſuppoſe a 
man's body ſuſpended by ſuch a contrivance, an hundred and fifty 
times the ſtrength of a man would not keep the body from falling on the 
breaſt. To ſupply therefore each of theſe leggs with its proper-ſtrength, 
Nature has allow'd to each a large Cheſt or Cell, in which is included a 
very wad > and ſtrong Muſcle, and thereby this little Animal is not onely 


able to ſuſpend its body upon leſs then theſe cight, but to move it very 
ſwiftly over the tops of graſs and leaves. 


*Nor-are theſe eight leggs ſo-prodigioutly long; -but the: ninth; and © 


_ tenth; which are the two claws, K K, are as ſhort, and ſerve ip {ttked of a 
proboſcis, for thoſe ſeem'd very little longer then his mouth; each of, them 
had-three parts; but very ſhort . the joints K K, which (repreſented 
the third, being longer then both-the other. - This creature, -feems 

(which T have ſeveral times with pleaſure obſerv'd) to throw \its bod 

upon the prey, inſteed of its hands,” not unlike a hunting Spider, whic 
leaps like a Cat at a'Mquſe. The whole Fabrick was a very pfetty one, 
_ could I have diſlected it,1 doubt,not bur I ſhould have found as'ma- 
ny ſingularities within 1t as without, perhaps, for the moſt part,not unlike 
| the 
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the parts of a Crab, which this little creature does in many things, very 
much reſemble; the curiolityot whoſe contrivance,] have in another place 
examin'd. I omit the deſcription of the horns, A A, of the mouth, LL, 
which ſeem'd like that of a Crab ; the ſpeckledneſs of his ſhell, which 
roceeded from a kind of feathers or hairs, and the hairineſs of his leggs, 
his large thorax and little belly, and the like, they being manifeſte | 
the Figure 3 and ſhall onely take notice that the three parts ofthe body, 
namely, the head, breaſt,and belly,are in this creature {trangely confus'd, 
ſo that 'tis difficult to determine which 1s which,as they are alſo in a Crab ; 
and indeed, this ſeemsto be nothing elſe, but an Air-crab, being made 
more light and nimble, proportionable to the medine wherin it reſides ; 
and as Air ſeems to REES one thouſandth part of the body of Water,fo 
does this Spider ſeem not to be a thouſandth part of the bulk of a Crab. 


n—_— ee — — 
— nn ee Se "I -_ —_— _ 
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Obſerv. XL VII. Of the hunting Spider,and ſeveral other ſorts 
of Spiders. 


"JH hunting Spider is a ſmall grey Spider, prettily beſpeck'd with 

black ſpots all over its body, which the Afcroſcope diſcovers to be a 
kind of feathers like thoſe on Butterflies wings, or the body of the 
white Moth I lately deſcrib'd. Its gate is very nimble by fits, ſometimes 
running, and fometimes leaping, like a Graſhopper almoſt,then ſtanding 
ſtill, and ſetting it {elf on its hinder leggs, it will very nimbly turn its 
body, and look round it ſelf every way : It has fix very conſpicuous 
eyes, two looking directly forwards, plac'd juſt before ; two other, on 
either {ide of thoſe, looking forward and ſide-ways;zand two other about 
the middle of the top of its back or head, which look backwards and 
fide-wards ; theſe ſeem'd to be the biggeſt. The ſurface of them all was 
very black,ſphzrical, purely poliſh'd, reflecting a very clecr and diſtinct 
Image of all the ambient objects, ſachas a window,a man's hand,a white 
Paper, orthe like. Some other properties of this Spider, obſerv'd by the 
mblt accumpliſh'd Mr, Evelyn, in his travels in 7taly, are 'moſt empha- 
tically ſet forth in the Hiſtory hereunto annexed, which he was plcas'd 
upon my deſire to ſend me in writing. | 


—— Of all the ſorts-of Inſe&s;-there-is-none-has-affarded-me —- 


more divertiſements then the Venatores, which are a forrof Lapi, 
that have their Denns in the rugged walls, and crevices af our 


houſes ; a {mall brown and delicately ſpotred kind of Spiders, 


whoſe hinder leggs are longer then the reſt. 
Such I did frequently obſerve at Rome, which clpying a Fly 
at three or four yards diftance,upon the Balcony (where Tſtood) 


would 


 MickocrkaPHIac 
would not make direly to her, bur craul under the Rail, till 


being arr iv'dto the Antipodes, it would ſteal up, feldom-mifling 


Itsaim ; but if it chanced ro want any thing of being perfe&ly 
oppoſite,would at firſt peep, immediatly flide down again, till 
taking better notice, it would come the next time exattly upon 
the Fly's back : Bur, if this hapn'd not to be withina compe- 
rent leap, then would this Inſet move 1o ſoftly, as the very 
ſhadow of the Gnomon ſeem'd not to be more 1mperceprible, 
unleſs the Fly mov'd ; and then would the Spider move alſo in 
the ſame proportion, keeping that juſt time with her motion;as 
if the ſame Soul had animated hoth thole little bodies ; and 
whether it were forwards, backwards, or to cither fide, without 


at all turning her body, like a well mannag'd Horſe: Bur, it 


the capricious Fly rook wing, and pitch'd upon another place 
behind our Huntreſs, then would the Spider whirle its body ſo 
nimbly abour, as nothing could -be imagin'd. more ſwift ; by 
which means,ſhe always kept the head towards her prey,though 
"0 appearance, as immovable,. as 1f it had been a Nail driyen 
to the Wood, till by that indiſcernable progreſs (being ar- 
riv'd within the ſphere of her reach) ſhe made a fatal. leap 


(ſwift as Lightning) upon the Fly, catching him: in- the NAY 


where ſhe never quitted hold till her belly was full, and; then 


carried the remainder home. I have beheld them nftclling- 


their young ones, how to hunt, which they would ſometimes 
diſcipline for = well obſerving ; bur, when any of *the'olt 
ones did (as ſometimes) mils a leap, they would run out; of 
the field, and hide them in their crannies, "as afham'd; ard 
haply not be ſeen abroad for four or five hours, after;;. foe ſo 
long have I watched: the nature-of this ſtrange Inſe&, che con- 
templation of whoſe ſo wonderfull ſagacity-- And addreſy? has 
amaz'd me; nor do I find in any chaſe whatſoever, mare.cun- 
ning and Straragemn obſerv'd :-1 have found ſome of thefs-Sp1- 
ders 1 in my Garden, when the weather (towards the Spring) 
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is very hot, but they are nothing ſo cager of hunting as they 


are in 1taly. 


There are multitudes of other ſorts of Spiders, whoſe eyes, and moſt 
other parts and properties, are ſo exceedingly different both from thoſe 
I have deſcrib'd, and from one another, that it would be almoſt endlels, 
at leaſt too long for my preſent Eflay, to deſcribe them,as ſome with ſix 
eyes, plac'd in quite another order ; others with eight eyes; others with 
fewer, and ſome with more. They all ſeem to be creatures of prey, and 
to feed on other ſmall InſeCts, but their ways of catching them Ho wy 
differing : the Shepherd Spider by running on his prey 3 the Hunting Sp1- 
der by leaping on it,other ſorts weave Nets, or Cobwebs, whereby they 
enſnare them, Nature having both fitted them with materials and tools, 
and taught them how to work and weave their Nets, and to lie per- 
due, _ to watch diligently to run on any Fly, as ſoon as ever en- 
tangled. 

Their threadi or web ſeems to be ſpun out of ſome viſcous kind of 
excrement, lying in their belly, which, though ſoft when drawn out, 1s, 


preſently by reaſon of its ſmalneſs, hardned and dried by the ambient . 


Air. Examining ſeveral of which with my 4icroſcope,l found them to ap- 
pear much like white Horſ-hair, or ſome bh tranſparent horny ſubſtance, 
and to be of very differing magnitudes; ſome appearing as bigg as a 
Pigg's brifle, others equal toa Horſs-hair ; other no bigger then a man's 
hair; others yer ſmaller and finer. I obſerv'd further, that the radia- 
ting chords of the web were much bigger, and ſmoother then thoſe that 
were woven round, which ſeem'd ſmaller,and all over knotted or pearl'd, 
with ſmall tranſparent Globules, not unlike ſmall Cryſtal Beads or ſeed 
Pearls, thin ſtrung on a Clew of Silk ; which, whether they were ſo ſpun 
by the Spider, or by the adventitious moiſture of a fogg (whichlI have 
obſerv'd to cover all theſe filaments with ſuch Cryſtalline Beads) I will 
not now diſpute. | 

Theſe threads were ſome of them ſo ſmall, that I could very plainly, 
with the Aficroſcope, diſcover the ſame conſecutions of colours as in a 
Priſme, and they leem'd to proceed from the ſame cauſe with thoſe co- 
Tours which I have already deſerib'd in thin plated bodies. 

Much reſembling a Cobweb, or a confusd<lock of theſe Cylin- 


ders,-is 4 certain white ſubſtance which, after a fogg, may be'obſerv'd 


to fly up and down-the Air; catching ſeveral of theſe, and examining 
them” with my Xi#eroftope, 1 found them to be much of the ſame form, 
loaking. moſt like to a flake of Worſted prepard-to be ſpun, thongh 
by what means they ſhould be generated, or produc'd, is not eaſily _ 
imagined : they were of the ſame weight, or very little heavier then the 
Air ; and 'eis not unlikely, but:that thoſe great white clouds, that-appear 
all the Summer time; may be of the ſane Obſtnce. ——__ 


- ; 


Obſerv. - 


Schem: XXX I 


M1ICROGRAPHIA. 


Obſerv. X LIX, Of an Ant - Piſmire. 


His was a creature, more troufleſom to'be drawn, then any'of the 
reſt, for I could not, for a good while, think:of a way to mhake it 
ſuffer its body to ly quiet in a natural poſture; but. whil ſt 1r-was alive, 
if its feet were fetter'd in Wax or Glew , it would ſo twift and-wind its 
body, that I could not any wayes get a good view of it 3 andit.I killed 
It, its body was ſolittle, that I did often ſpoile the ſhape of ::1t, before.I 
could throughly view it: for this is the nature of rheſe minute Bodies , 
that as ſoon, almoſt, as ever their lite is deſtroy'd, their parts immediate- 
ly ſhrivel, and loſe their beauty ; and fo is it alfo with {malÞ Plants, as I 
inſtanced before, in the deſcription of Moſs. And thence allo is the rea» 
ſon of the variations inthe beards of wild Oats, and in thoſe of 'Muſk- 
raſs ſeed, that their bodies, being exceeding ſmall, thoſe{mall variations 
which are made in the ſurtaces of all bodies, almoſt upon every change 
of Air, eſpecially if the body be porous, do here become ſentible, where 
the whole body 1s ſo ſmall, that it is almoſt nothing/but ſurface; i for asin 
vegetable ſubſtances, Tee no great reaſon to think, that the moiſture!of 
the Aire(that, ſticking to a wreath'd beard, does make it untwiſt)thould 
evaporate, or exhale away, => faſter then the moiſture of ather; bodies, 
but rather that the avolation from, or acceſs of moiſture to, the ſmrfaces 
of bodies being much the ſame, thoſe bodies become moſt ſenlibleof it, 
which have the leaſt proportion of body to their ſurface: ''Soi1s3t alfa 
with Animal ſubſtances ; the dead body of an Ant, orfuch little cxeature, 
does almoſt inſtantly ſhrivel and dry;; and yourobjettſhall: be quute-ans 
other thing, before you can halt delineate it, which proceeds not: from the 
extraordinary exhalation, but from the ſmall proportion of body and: jui- 
ces, to the uſual drying of bodies in the Air, eſpecially if watmu. For 
which inconvenience, where I could not otherwiſe remove it, .I thought 
of this expedient. bs 3} 4 ul} 9 TINKF 
I took the creature, Thad defign'd to delineate, and:put it into a drop 
of very well rectified ſpirit of Wine,thisI found would:prefently diſpatch, 
as 1t were, the Animal, and being taken out of it, and lay'd ona paper, 
-_ the ſpirit. of -Wine-would-immediately fly away,” and” leavethe Amimal 
dry, in its natural poſture, or at leaſt, in a conſtitution, that it might eaſi- 
ly with a pin be plac'd, in what poſture you defired to draw it;;.and the 
I:mbs would fo remain, without either moving,-or ſhriveling,  And-thus I 
dealt with this Ant, which T have here delineated, which wasone of) ma- 


ny, of a very Jarge kind, that inhabited under the Roots of a Tree, from | 


whence they would ſally out in great parties, and make moſt grievous 
havock of the Flowers and Fruits, \in the ambient Garden, -and'return 

back again very expertly, by the fame wayes arid paths they wet! 
Tr was more then half the bigneſsof an Earwig; ofa dark brokyn, ov 
reddiſh colour, with long legs, on the hinder of which it would ſtand 
% &S ws up, 
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up,and raiſe its head as high as it could above the ground, that it might 
ſtare the further about it, juſt after the ſame manner asT havealſo ob- 
ſerv'd a hunting, Spider to do: and putting my finger towards them, 
they have at firſtall rm rowardsn, til} almoſt at it z,and then they would 
ſtand round about it, at a certain diſtance, and ſmell, as it were, and con- 
fider whether they ſhould any of thegn venture any further, till one more 
bold then the reſt venturing to climb it,all the reſt, if I would have ſuffer- 
ed them, would have immediately followed : many ſuch other ſceming- 
ly. ratiooal aftions I have obſerv'd in this little Vermine with much plea- 

e,which would be too long to be here related ; thoſe that deſire more 
of them may ſatisfic their curioſity in Ligerns Hiſtory of the Barbadoes. 

Having inſnar'd ſeveral of theſe into a ſmall Box, I made choice of the 
talleſt grown among them, and ſeparating it from the reſt,I gave it a Gill 
of Brandy, or Spirit of Wine, which after a while e'en knock d him down 
dead drunk, ſo that he became moveleſs, though at firſt putting in he 
ftruggled for a pretty while very much, till at laſt, certain bubbles 1ſſu- 
ing out of its mouth, it ceaſed to move ; this (becauſe I had before 
found them quickly to recover again, it they were taken out preſently ) 
I ſuffered to lye above an hour in the Spiritz and after I had taken it 
out, and put its body and legs into a natural poſture, remained move- 
leſs about an hour; but then , upen a ſudden, as if it had been awa- 
ken out of adrunken flcep, it ſuddenly reviv'd and ran away ; be- 
ing caught,,and fery'd as before, he for a while continued ſtruggling and 
ſtriving,cill at laſt there iſſued ſeveral bubbles out of its mouth,and then, 
tangquanm animan expiraſſet, he remained moveleſs for a == white ; but 
at length again recovering, it was again redipt, and ſuftered to lye ſome 
hours in the Spirit ; notwithſtanding which, after it had layen dr 
fome three' or = hours, it again recovered lite and motion; Which 
kind of Experiments, if proſecuted, which they highly deſerve, ſeem 
to me of no inconliderable -uſe towards the invention of the Latent 
Scheme. (as the Noble YVerulam calls it) or the hidden, unknown Texture 
of Bodies. 

Of what Figure this Creature appear'd through the Microſcope, the 
32. Scheme ( though not ſo carefully graven as it ought ) will repre- 
ſent to the eye, namely, That it bad a large head A A, at the upper 
—end of which were two-protuberant-eyes, pearl'd like. thoſe of a Fly, 
but ſmaller BB ; out of the Noſe,or foremoſt part, iſſued twohornsCC- 
of a ſhape ſufficiently differing from thoſe of a blew Fly, though indeed 
they ſeem to be both the ſame kind of Organ, and to ſerve for a kind 
of ſmelling ; beyond-theſe were two indented. jaws DD, which he o+ 
pen'd fide-wayes, and was able to gape them aſunder very widez and 
the endsof them being armed with teeth, which meeting went.between 
each other, it was able to graſp and hold a heavy body , three or tour 
times ther bulk and weight of its own body: It had only fix legs, ſhap'd 
likethofe of aFly, which, as I ſhewed before, 1s an Argument that it 154 
winged Inſe&, and though I could not. perceive any ſign of them in the 
middlepart of its body ( which ſeem'd to couliſt of three joints or pic- 
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ces EF G, out of which ſprung two legs, yet 'tis known that there are 
of them that have long wings, and tly up and down in the air. 

The third and laſt part of its body ITT was bigger and larper then 
the other two, unto which it was jovn by a very ſmall middle, and 
had a kind of looſe {hel}, or another diſtinct part of its body H, which 
ſeem'd to be interpos'd, and to keep the thorax and belly trom touch- 
Ing. 
The whole body was cas'd over with a very ſtrong armour, and the 
belly 111 was covered likewiſe with multitudes of {mall white Ry 
briſles ; the legs, horns, head, and middle parts of its body were beſtuc 
with hairs alſo, but ſmaller and darker. 


Obſerv., L. Of the wandring Mite. 


N September and O0@ober, 1661. 1 obſcrv'd in Oxferd ſeveral of theſe 
] lirtle pretty Creatures to wander to and fro,and often to travel over 
the plains of my Window. -And in September and OFober, 1663. I ob+ 
ſery'd likewiſe ſeveral of theſe very ſame Creatures traverſing a window 
at London, and looking without the window upon the ſubjacent wall, I 
found whole tlocks of the ſame kind running to and fro among the ſmall 
proves and thickets of green moſs, and upon the curiouſly ſpreading ve- 
getable blew or ycllow moſs, which is a kind of a Muſhrome or 
EAT. 

Theſe Creatures to the naked eyc ſeemed to be a kind of black Mite, 
but much nimbler and ſtronger then the ordinary Cheeſe-Mites ; but 
examining themin a Microſcope, I tound them to be a very fine cruſted 
or ſhell'd Infect, much like that reprefented in the firſt Figure of the 
three and thirtieth Scheme, with a protuberant oval ſhell A, indented 
or pitted with an abundance of ſmall pits, all covered over with little 
white briſtes, whoſe points all direfted backwards. 

It had eight legs, each of them provided with a very ſharp tallon, or 
claw at the end, which this little Anima], inits going, fatined into the 


— —_ 


pores of the body over which it went. _ Each of theſe legs were beſtuck _ 


205 


in every joynt of them with multitudes of ſmall hairs, or ( if we re- : 


ſped the proportion they bore tothe bignels of the leg ) turnpikes, all 


pointing towards the claws. 

The Thorax,or middle parts of the body of this Creature. was exceed- 
ing ſmall, in reſpe& both of the head and belly , it being nothing but 
that part which was covered by the two fhells BB, AKIN it ſeem'd to 
grow thicker underneath: And indeed, 1t we conſider _ the great 
variety Nature uſes in proportioning the three parts of the body, 
the Head, Thorax, and Bel/y ) we ſhall not Wonder at the ſmall pro- 
portion of this Thorax , nor at the vaſter bulk of the belly, for could 
we exactly anatomile this little Creature, and obſerve the particular de- 
ſigns of cach part. we ſhould doubtleſs, as we do in all her more ma- 
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nageable and traftable fabricks, find much more reaſon to admire the 
excellency of her contrivance and workmanſhip, then to wonder, it was 
not made otherwiſe. 

The head of this little Inſect was ihap'd ſomewhat like a Mite's, that 
1s,1t had a long ſnout, in the manner of a Hogs, with a knobbed ridge 
running along the middle of it, which was beſtuck on either fide with 
many ſmall britles, all pointing forward, and two very large pikes or 
horns, which roſe from the top of the head, juſt over each eye, and 
pointed forward alſo. It had two pretty large black eyes on either (ide 
of the head EE, from one of which I could ſee a very bright refleQtion 
of the window, which made me gheſs, that the Corzea of it was ſmooth, 
like thoſe of bigger Inſects. Its motion was pretty quick and ſtrong, 
it being able very eafily to tumble a ſtone or clod four times as big as its 
whole body. 

At the ſame time and place, and diyers times fince, I have obſerved 
with my Microſcope , another little Inſet , which, though I have not an- 
nexed the picture of, may be worth noting, for its exceeding nimbleneſs 
as well as ſmalneſs; it was as ſmall as a Mite, with a body deep and 
ridged; almoſt like a Flea ; it had eight blood-red legs, not very long, 
but {lender; and two horns or feelers before. Its motion was fo —_— 
ing quick, that I have often loſt ſight of onel have obſerved with m 
naked eye; and though, when it was not frighted, I was able to follow 
the motions of ſome with my 4icroſcope z yet it it yvere never fo little 
ſtartled, it poſted avvay vvith ſuch ſpeed, and turn'd and vvinded it ſelf 
ſo quick, that I ſhould preſently loſe {ight of ir. : 

When [I firſt obſerv'd the former of theſe Inſects, or Mites, I began to 
conjecture, that certainly I had found out the yagabond Parents of thoſe 
Mircs we find in Cheeſes, Meal, Corn, Seeds, multy Barrels, muſty Lea- 


- ther, &*c. theſe little Creatures, vvandring to and fro every vvhither, 


might perhaps, as they vvere invited hither and thither by the muſty 
ſteams of ſeveral putritying bodies, make their invaſions upon thoſe new 
and pleaſing territories , and there ſpending the remainder of their life, 
which might be perhaps a day, or thereabouts, 1n very plentiful and rio- 
tous living, might leave their off-ſpring behind them , which by the 
change ot the ſoil and Country they now inhabite, might be quite al- 
ter'd from the hew of their primogenztors, and, like ores tranſlated into 


. Northern Exropeaz -Climates, atter a little. time, change both their skin 


and ſhape. And this ſeems yet more probable in theſe Inſects, becauſe 
that the ſoil or body they inhabit, ſeems to be almoſt half their parent, 
for it not only hatches and brings thoſe little eggs, or ſeminal principles, 
to perfection, but ſeems to augment and: nouriſh them alſo betore they 
are hatch'd or ſhaped; forit is obvious enough to be obſerv'd, that the 
eggs of many other Inſects, and particularly 'of Mites, are increas'd in 
bulk after they are laid out of the bodies of the Infects, and plump d 
ſometimes into many times their former bignels , ſo that the backes they 
are laid in being, as1t were, half their mothers, we ſhall not wonder that 
it ſhould have ſuch an ative power to change their forms. We find by 
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relations how much the Negro Women do beſmeer- the of-ſpring of the 
Spaniard, bringing torth neither white-tkinn'd nor black, but tawny 
hided A7ulattos. 

Now, though I propound this as probable, 1 have not yet been fo farr 
certity'd by Obſervations as to conclude any thing, either poſitively or 
negatively,concerning it. Perhaps,lome more lucky diligence may pleaſe 
the curious Inquirer with the diſcovery of this,to be a truth,which I now 
conjecture, and may thereby give him a ſatisfactory account of the cauſe 
of thoſe creatuftes, whoſe original ſcems yet {0 obſcure, and may give him 
caule to believe,that many other animate beings, that ſeem alſo to be the 
mere product of putritaction, may be innobled with a Pedigree as anci- 


ent as the firſt creation, and farr exceed the greateſt beings 11 their nu- 


merous Genealogies. But on the other ſide, it it ſhould be found that 
thefe,or any other animate body,have no immediate ſimilar Parent,I have 
in another place ſet down a conjeCtural Hypotheſis whereby thoſe Phe- 
n0mena may likely enough be folvd, wherein the infinite wiſdom and 
providence of the Creator is no lels rare and wonderfull, 


LY 


Obſerv. L 1. Of the Crab-like Lrſed. 


FR E2<ns one day 1n Septemb.T chanced to obſerve a very ſmal creature 
creep over the Book I was reading,very ſlowly ; having a Microſcepe 
by me,l obſerv'd it to be a creature of a very unuſual form,and that not 
leſs notable; ſuch as is deſcrib'd in the ſecond Figure of the 33. 8cheme. Tt 
was.abour the bigneſs of a Jarge Mite,or ſomewhat longer;it had ten Jegs, 
eight of which, A A AA, were topt with veryſharp claws, and were thoſe 
upon Which he walk'd, ſeeming ſhap'd much like thoſe of a Grab, which 
in many other things alſo this little creature reſerhbled z for the two 
other claws,B B, which were the formoſt of all the ten,and ſeem'd to grow 
out of his head,like the horns of ather Animals, were exactly form'd in the 
manner of Crabs.or Lobſters claws, for they were ſhapd and jointed 
much like thoſe reprelened in the Scheme,and the ends of them were fur- 
niſh'd with a pair of claws or pincers,C C,which this little animal did open 
and ſhut at pleaſure 3 It ſeem'd' to make uſe of thoſe two horns or claws 
both for feelers and holders; for in its motion it carried theſe aloft-ex- 
tended before, moving them to and fro, juſt as a man_ blindfolded 
would do his hands when hes tearfull of runting againſt a wall, and if I 
put a- hair-to it, it would readily take hold of it with theſe "claws, 
and-ſcetn to hold it faſt. Now, though theſe horns ſeem'd to ferve him 
for twoulſes,namely,for feeling and holding ; yet he ſeem'd neither blind, 


having two ſmall black ſpots, D D, which by the make of them, and the 


bright refleftion from them ſeem'd to be his eyes3 nor did it want other 
harids, having another pair of claws, E E, very neer plac'd to its mouth, 
and ſcem'd adjoining. to it, 

The whole body was caſed over with armour-ſhells, as 1s uſuall in all 


thole 
Fd 
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thoſe kinds of cruſtaceous creatures, eſpecially about their bellies, and 
ſeem'd of three kinds; the head F ſeem'd cover'd with a kind of fealy 
ſhell, the thorax with two ſmooth ſhells, or Rings, G G, and the belly 
with eight knobb'd ones. I could not certainly find whether it had under 
theſe laſt ſhells any wings, but I ſuſpect the contrary ; for I have not found 


- any wing d InſeCt with eight leggs, two of thoſe leggs being always con- 


verted into wings, and, for the moſt part, thoſe that have but fix, have 
wings. 


This creature, though I could never meet with mofe then one of 


them, and ſo could not make ſo many examinations of it as otherwiſe I 
would,Idid notwithſtanding,by reaſon of the great curioſity that appear'd 
to me in its ſhape, delineate it, to ſhew that, in all likelihood, Nature had 
crouded together into this very minute Inſet, as many, and as excellent 
contrivances, as into the body of a very large Crab, which exceeds it in 
bulk,perhaps,ſome Millions of times 3 for as to all the apparent parts.there 
is a greater rather then a leſs multiplicity of parts,cach legg has as many 
parts, and as many joints as a Crabs, nay,and as many hairs or brifles; and 
the like may be in all the other viſible parts; and 'tis very likely,that the 
internal curioſities are not leſs excellent : It being a general rule in Na- 
ture's proceedings, that. where ſhe begins to diſplay any exccllency, if 
the ſubject be further ſearch'd into, it will manifeſt, that there is not leſs 
curioſity in thoſe parts which our ſingle eye cannot reach, then in thoſe 
which are more obvious. 


—_— 
—_—_@l— 


Obſerv. L 11. Of the ſmall Silver-colour 4 Book-worm. 


S among greater Animals there are many that are ſcaled, both for 

\ ornament and defence, fo are there not wanting ſuch alſo among the 
leſſer bodies of Inſects, whereof this little creature gives us an Inſtance. 
It is a ſmall white $ilver-ſhining Worm or Moth, which I found much con- 
verſant among Books and Papers, and is fuppos'd to be that which cor- 
rodes and eats holes through the leaves and covers; it appears to the 
naked eye, aſmall gliſtering Pearl-colour'd Moth,which upon the remov- 
ing of Books and Papers in the Summer, is often obferv'd very nimbly to 


-ſcud;-and-pack-away-to-ſome-lurking-cranney, where it may the better _ 


proce it {elf from any appearing dangers. Its head appears bigg and 
lunt, and its body tapers from it towads the tail, ſmaller ang ſmaller,be- 


_ ing ſhapd almoſt like a Carret. 


- Fhis the Xficroſcopical appearance will more plainly manifeſt, which ex- 
hibits,in the third Fzgare of the 33. Scheme, a conical body, divided itito 
fourtcen ſeveral partitions, being the appearance of ſo many ſeveral ſhels; 
or ſhields that cover the whole body, every of theſe ſhells are again'co- 
ver d ortiled over with a multitude of thin tranſparent ſcales; which; 
fron the multiplicity of their reflecting furfaces,make the whole! Animal 
appear of a pertect Pearl-colour. Fork 

| Which 
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Which,by the way,may hint us the reaſon of that ſo much admired ap- 
earance of thoſe ſo highly eſteem'd bodies, as alſo of the like in mother 
of Pearl-ſhells, and in multitudes of other ſhelly Sea-ſubſtances; for they 
each of them conſiſting of an infinite number of very thin ſhells or 1a- 
minated orbiculations, cauſe ſuch multitudes of reflections, that the com- 
poſitions of them together with the reflections of others that are ſo thin 


as to afford colours (of which I elſewhere give the reaſon) pives a ve- 


ry pleaſant refleCtion of light. And that this is the true cauſe,ſeems hkely, 
firſt, becauſe all thoſe ſo appearing bodics are compounded of multitudes 
of plated ſubſtances. And next that,by ordering any traſparent ſubſtance 
afterthis manner.the like Phenomena may be produc'd ; this will be made 
very obvious by the blowing of Glaſs into exceeding thin ſhells, and 
then breaking them into ſcales, which any lamp-worker will prelently do 
for a goodquantity of thele ſcales,laid in a hcap together,have much the 
ſame reſemblance of Pearls. Another way, not lefs inſtructive and plea- 
ſant, is a way which I have ſeveral times done, which is by working and 
toſling.,as 'twere, a parcel of pure cryſtalline glats whillt it 1s kept glowing 
hot in the blown flame of a. Lamp, tqr,by that means,that purely tranſpa- 
rent body will be ſo divided into an infirite number of plates, or ſmall 
ſtrings, with interpos'd aerial plates and fibres, that from the multiplicity 
of the refleCtions from each of thoſe internal ſurfaces, 1t may be drawn 
out into curious Pearl-like or Silver wire, which —_ {ſmall, will yer 
be opacous'; the ſame thing I have done; with a compoſition of red Colo- 
phon and Twrpentine, and a little Bee's Wax, and may be done likewiſe 
with Birdlime, and ſuch like glutinous and tranſparent bodies : But to re- 
turn.to our deſcription. 
The ſmall blunt head of this Inſect was furniſh'd on either fide of it 
with a cluſter of eyes, each of which ſeem'd to contain but a very tew, in 
compariſon of what Thad obſerv'd the clulters of other Inſects to abound 
with ; each of theſe cluſters were beſet with a row of ſmall brifles, much 
like the c7/7a or hairs on the eye-lids, and, perhaps, they ſerv'd for the 
lame purpoſe. It had two long horns betore, which were (ſtreight, and 
tapering towards the top, curioutly ring'd or knobb'd, and brifled much 
like the Marſh Weed, call'd Horſe-tai], or Cats-tail, having at each knot 
a fring d Cirdle,as I may fo call it, of ſmaller hairs, and ſeveral bigger and 
larger briſles,here and there diſpers'd among them : beſides theſe, it had 
two ſhorter horns, or feelers,, which were knotted and tring'd, juſt as the 
former, but wanted briſles; and were blunt at the ends; the hinder part 
of the creature was terminated with three tails, in every particular re- 
ſembling the two longer horns that grew out of the head : The leggs of 
it wereſcal d arid hair d much like the reſt, but are not expreſs d in this 


209 


Figure, the Moth being intangled all in Glew, and ſo the leggs of this .. 


appear'd not through the Glaſs which looked perpendicularly upon 


the back. | 
This Animal probably feeds upon the Paper and covers of Books, and 


perforates in them ſeveral ſmall round holes, finding, perhaps, a conve- 


njent nouriſhment in thoſe huſks of Hemp and. Flax, which bave pats'd _ 
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through ſo many ſcourings, tram, 0 bn and dryings, as the parts 
of old Paper muſt neceſlarily have ſuffer'd; the digeſtive faculty,it ſeems, 
of theſe little creatures being able yet further to work uponthole ſtub- 
born parts, and reduce them into another form, | 

And indeed, when I confider what a heap of Saw-duſt or chips this 
little creature (which is one of the teeth of Time) conveys into its in- 
trals. I cannot chuſe but remember and admire the excellent contrivance 
of Nature, in placing in Animals ſuch a fire, as is continually nouriſhed and 
ſupply'd by the materials convey'd into the ſtomach, and fomented by the 
bellows of the lungs; and in fo contriving the moſt admirable tabrick of 
Animals, as to wake the very ſpending and waſting of that fire, to be 
inſtrumental to the procuring and collecting more materials to augment 
and cheriſh it ſelf, which indeed ſeems to be the principal end of all the 
gontrivances obſervable in bruit Animals. 


UE 
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Obſerv. LITIT. Of a Flea. 


He ſtrength and beauty of this ſmall creature, had it no other rela- 
tion at all to man, would deſerve a deſcription, | 

For its ſtrength, the Microſcope is able to make no greater diſcoveries 
of it then the naked eye, but onely the curious contrivance of its leggy 
and joints, for the exerting that ſtrength,js very plainly maniteſted, fe 
as no other creature, I have yet obſcrv'd, has any thing like 1t ; for the 
joints of it are ſo adapted,that he can,as 'twere,fold them ſhort one with- 
1n another,and ſuddenly {tretch,or ſpring them out to their whole length, 
that is, of the fore-leggs, the part A, of the 34. Scheme, lies within B, 
and B within C, parallcl to, or fide by (ide each other; but the parts 
of the two next, lie quite contrary, that is, D without E, and E with- 
out F, but parallel alſo; but the parts of the hinder leggs, G, H and I, 
bend one within another, like the parts of a double jointed Ruler, or 
like the foot, legg and thigh of a man; theſe (1x leggs he clitches up al- 
together, and when he leaps, ſprings them all out, and thereby exerts 
his whole (trength at once. 

But, as for the beauty of it, the 4icroſcope maniteſts it to be all over 
adorn'd with a curiouſly poliſh'd ſuit of ſable Armour, neatly jointed, 
and beſct with multitudes of ſharp pinns, ſhap'd almoſt like Porcupine's 
Quills, or bright conical Steel-bodkins ; the head is on either fide beau- 
tify'd with a PRO and round black eye K, behind each of which alſo 
appears a ſmall cavity, L, in which he ſeems to mave to and fro a cer- 
tain thin film beſet with many ſmall tranſparent hairs, which probably may 
be his ears; in the forepart of his head, between the two ro he _ 
has two ſmall long jointed feelers, or rather ſmellers, M M, which have 
four joints,and are hairy, like thoſe of ſeveral other creatures z between 
theſe, it has a ſmall proboſcis, ar probe, NN O, that feems to confiſt of a 
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tube NN, and a tongue or ſucker O, which I have perceiv'd him to flip 
in and out. Beſides theſe, 1t hasalſo two chaps or bitersP P, which are 
ſomewhat like thoſe of an Ant , but I could not perceive them tooth'd 3 
theſe were ſhap'd very like the blades of a pair of round top'd Scizers, 
and were opened and ſhut juſt after the ſame manner ; with theſe Inſtru- 
ments does this little buſie Creature bite and plerce the ſkin, and ſuck 
out the blood of an Animal.leaving the ſkin inflamed with a ſmall round 
red ſpot. Theſe parts are very difficult to be diſcovered, becauſe, for 
the moſt part, they lye covered between the fore-Jegs. T here are many 
other particulars, which, being more obvious, and affording no great 


matter of information, I thall paſs by , and refer the Reader to the Fi- 
Sure. 


Obſerv. LIV. Of a Louſe. 


His 1s a Creature ſo ofhcious , that 'twill be known to every one at 

one time er other, ſo buſie, and fo impudent, that it will be intru- 
ding it ſelf in evcry ones company, and ſo proud and aſpiring withall, 
that it fears not to trample on the beſt, and affects nothing ſo much as a 
Crown; feeds and lives very high, and that makes it ſo ſaucy, as to pull 
any one by the cars that comes in its way, and will never be quiet till it 
has drawn blood: it 1s troubled at nothing ſo much as at a man that 
{cratches his head, as knowing that man is plotting and.contriving ſome 
miſchief againſt it, and that makes it oftentime ſculk into ſome meaner 
and lower place, and run behind a mans back, thought £0 very much 
againſt the hair; which 11] conditions of it having made it better known. 
then truſted, would exempt me from making any further deſcription of 
It, did not my faithful Merca?y, my Microſcope, bring me other infor- 
mation of it. For this has diſcovered. to me, by means of a very bright 
light caſt on it, that it is a Creature of a very odd ſhape ; it hasa head 
ſhap'd like that expreſt in 35. Scheme marked with A, which ſeems al- 
moſt Conical, but isa little flatted on the upper and under ſides, at the 
biggeſt part of which, on either (ide behind the head (as it were, be- 
ingthe place where other Creatures ears ſtand) are placed its two black - 
___ ſhining goggle eyes BB, looking-backwards, and tenced round-with fe ————— 

I bs cil;a-or hairs that incompaſs it;fo that it ſeems this Creature. 3 
has no very good foreſight : It does not ſeem to have any eye-lids , and pt 
therefore perhaps its eyes were ſo placed, that it might the better cleanſe 
them withits fore-legs3 and perhaps this may be the reaſon, why they 
ſo much avoid and-run from the light behind them, for being made to 
live in the ſhady and dark receſles of the hair, and thence probably their 
eye having a great aperture, the open and clear light, eſpecially that 
of the Sun; muſt needs very much offend them; to ſecure theſe eyes 
from receiving any injury from the _ through which it paſles, it has 
F133 two 
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two horns that grow before it, in the place where one would have 


| —_— the eyes ſhould be 3 each of thele CC hath four joynts, which 


are fringed, as 'twere, with ſmall briftcs, from which to the tip of its 
ſnout D, the head ſeems very round and tapering, ending in a very 
ſharp noſe D, which ſeems to have a ſmall hole, and to be the paſſage 
through which he ſucks the blood. Now whereas if it be plac'd on its 
back, with its belly upwards, as it1s in the 35. Scheme, it ſeems in ſeve- 
ral Poſitions to have a reſemblance of chaps, or jaws, as1s repreſented 
in the Figure by EE,” yet in other poſtures thole dark ſtrokes diſappear ; 
and having kept ſeveral of them in a box for two or three dayes, fo that 
for all that time they had nothing to feed on, I found , upon letting one 
creep on my hand, thatit immediately fell to ſucking, and did neither 
ſeem to thruſt its noſe very deep into the ſkin, nor to open any kind of 
mouth, but I could plainly perceive a ſmall current of blood, which 
came directly from its ſnout, and paſt intoits belly ; and about A there 
ſeem'd a contrivance, ſomewhat relembling a Pump, pair of Bellows, or 
Heart, for by a very ſwift /y/tole and d:aſtole the blood ſeem'd drawn 
from the noſe, and forced into the body. Tt did not ſeem at all,though 
E viewed it a good while as it was fucking, tothruft more of its noſe 1n- 
to the ſkin then the very ſnout D, nor did it cauſe the leaſt diſcernable 
ain, and yet the blood ſeem'd to run through its head very quick and 
Gain ſo that it ſeems there is no part of the {kin but the blood is di- 
ſpers'd into, -nay, even into the cxticula ; tor had it thruſt its whole noſe 
in from D to CC, it would not have amounted to the ſuppoſed thick- 
neſs of that tegument,the length of the noſe being not morethen a three 
hundredth part of aninch. It has ix legs, covered witha very tranſpa- 
rent ſhell, and joynted exaccly like a Crab's,- or Lobſter's ; each leg is 
divided into ſix parts by theſe ==; , and thoſe have here and there 
ſeveral ſmall hairs; and at the eud of each leg it has two claws, ve 
properly adapted for its PEE uſe, being thereby inabled to auth 
very ſecurely both on the {kin and hair; and indeed this contrivance of 
the feet is very curious, and could not be made more commodioully and 
compendiouſlly, for performing both thele requilite motions, of walk1 
and climbing up the hair of a mans head, then it is : for, by having the 
leſſer claw (a) ſet fo much ſhort of the bigger (b) when it walks orp 
the {kin the ſhorter touches nut, and then the feet are the ſame with 
thoſe of a Mite, and ſeveral other (mall Inſects, but by means of the 
ſmall joynts of the longer claw it can bend it roupd, and fo with both 


"cdlawstakehold-of-a har; 10themanner repreſented in the Figur ©, the 


long tranſparent Cylinder F F F, being a Man's hair held by it. 
__The Thorax ſeem'd cas'd with another kind of ſubſtance then the bek- 
ly, namely, witha thin tranſparent horny ſubſtance, which uponthe 
faſting of 'the Creature did not grow flaccid 3 through thisI could plain- 
ly ſee the blood, ſuck'd from my hand, to be vartioutly diſtributed, and 
mov'd to and fro; and about G there ſcem'd a pretty big white ſab- 
ſtance, which ſeem'd to' be moved within its thorax ; belides, there ap- 
pear'd very many {ma]l milk-white veilels, which croft over on breaſt —- 
| etween 
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between the legs, out of which, on either ſide, were many ſmall bran- 
chings,theſe ſeem'd to be the veins and arteries,tor that which is-analogus 
to blood in all Inſects 1s milk-white. re 
The belly is covered with a tranſparent ſubſtance likewiſe, but more 
reſembling a ſkin then a ſhell, for 'tis grain'd all over the belly juſt like 
the.skin in the palms of a man's hand, and when the belly is empty,grows 
very flaccid and wrinkled ; at the upper cnd of this is placed the ſto- 
mach H H,and perhaps alſo the white ſpot 11 may be the liver or pareress, 
which. by the periſta/tick motion of the guts, is a little mov'd to and tro, 
not with'a /yfole and diaſtole, but rather with a thronging or juſtling 
motion. Viewing one of thele Creatures, atter it had faſted two dayes 
all the hinder part was lank and flaccid , and the white ſpot I hard] 
mov'd, moſt of the white branchings dilappear'd , and moſt alſo of the 
rednels or ſucked blood in the guts, the periſtaltick motion of which 
was ſcarce diſcernable ; but upon the ſuflering it to ſuck ,, it preſently 
ti}l'd the ſkin of the belly, and of the {1x {colop d emboſments on cither 
fide, as full as it could be ſtult 5 the {tomach and guts were as full as 


they could hold; the periſtaltick motion of the gut grew quick,and the 


juſtling motion of II accordingly ; multitudes of milk-white veſlels 
{cem'd quickly filled, and turgla, which were perhaps the veins and ar- 
teries, and the Creature was fo greedy, that though it could not contain 
more, yet it continued fucking as faſt as ever, and as faſt emptying it ſelf 
behind : the digeition of this Creature mult needs be very quick, for 
though I perceiv'd the blood thicker and blacker when ſuck d, yet, 
when in the guts, 1t was of a very lovely ruby colour, and that part of 
it, which was digeſted into the veins, ſeemed whitez whence it appears, 
that a further digeſtion of blood may make it milk, at leaſt of a reſem- 
bling colour : What iselfe obſervable inthe figure of this Creature, may 
be ſeen by the 35. Scheme. 
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Obſerv, LV. Of Mites, 


He leaſt of Reptiles I have hitherto met with, 1sa Mite, a Creatute 
whereof there are ſome {o very ſmall , that the ſharpeſt fight, un- 
alliſted with Glaſles,-is not able to-diicern thempthough; being white of 
themſelves, they-move on a black and {ſmooth ſurface; -and- the Eggs, 
out of which theſe Creatures ſeem to be hatch'd, are yet ſmaller, thofe 
being uſually not above a four or five hundredth part of a well grown 
Mite, and thoſe well grown Mites not much above one wth Arts 
of an inch in thickneſs; fo that according to this reckoning there may be 
no leſs then a million of well grown Mites contain'd in a cubick inch, and 
five hundred times as many Eggs. 
Notwithſtandmg which minutenefs a good Micrefcope diſcovers thoſe 
{mall movable Becks to be very prettily thap'd Inſects, each of them fur- 
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niſh'd with eight well ſhap'd and proportion'd legs, which are each of 


them joynted or bendable in eight ſeveral places, or joynts, each of 


which is covered, for the molt part, with a very tranſparent ſhell, and 
the lower end of the ſhell of each” joynt is fringed with ſeveral fmall 
hairs ; the contrivance of the joynts ſecms the very ſame with that of 
Crabs and ar gncEay and like thoſe alſo, they are each of them ter- 
minated with a very = claw or point ; four of theſe legs are ſo pla- 
ced, that they ſeem to draw forwards, the other four are placed in a 

uite contrary poſition , thereby to keep the body backwards when 
; wow 1s occaſion. 

The body, as in other larger Inſects, confiſts of three regions or 
partsz the hinder or belly A, ſeems covered with one intire ſhell , the 
middle, or chelt, ſeems divided into two ſhells B C. which running one 
within the other, the Mite 1s able to ſhrink in and thruſt out asit finds 
occaſion, as it can alſo the ſnout D. The whole body is pretty tranſpa- 
rent, ſo that being look'd on againſt the light, divers motions within its 
body may be perceived 3 as alſo all the parts are much more plainly de- 
lineable, then in other poſtures, to the light. The ſhel], eſpecially that 
which covers the back; is curiouſly poliſht, ſo that 'tis ealie to ſee, asin a 
convex" Looking-glaſs, or foliated Glaſs-ball, the picture of all the ob- 
jefts round about ; up and down, in ſeveral parts of its body, it has ſe- 
veral (mall long white hairs growing out of its ſhell, which are often 
longer then the whole body, and are repreſented too ſhort in the firſt 
and ſecond Figures; they _ all pretty ſtraight and plyable, ſave only 
two upon the fore-part of its body, which ſeem to be the horns, as ma 
be ſeenin the Figures; the firſt whereof isa proſpect of a ſmaller fort of 
Mites -( which are uſually more plump) as it was paſſat to and fro; the 
ſecond is the proſpect of one fixt on its tail ( by means of a little mouth- 
glew rub'd on the object plate) exhibiting the manner of the growing of 
the legs, together with their ſeveral joynts. 

This Creature 1s very much diverlity'd in ſhape, colour, and divers 
other properties, Ro to the nature of the ſubſtance out of which 
it ſeems to be ingendred and nouriſhed, being in one ſubſtance more long, 
in another more round, in ſome more hairy, in others more ſmooth, in 
this nimble, in that flow, here pale and whiter, there browner, blacker, 
more tranſparent, ec. I have obſerved it to be refident almoſt on all 
kinds of fubſtances that are mouldy, or putritying, and have ſeen it ver 


nimbly-mething-through-the-thickets-ot mould, and fometimes to-lye- 


dormant underneath them; and *tis not unlikely, but that it may feed on 
that vegetating ſubſtance., ſpontaneous Vegetables ſeeming a food proper 
enough for ſpontaneous Animals, 

But whether indeed this Creature, or any other, be ſuch or not, I can- 
not poſitively, from any Experiment, or Obſervation, Thave yet made, 
determine. But,asI formerly hinted, it ſeems probable, that fome kind 
of wandring Mite may ſow, as *twere, the firſt ſeeds, or lay the firſt eggs, 
in thoſe places, which Nature has inſtructed them to know convenient 
for the hatching and nouriſhing their young 3 and though perhaps the 
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prime Parent might be of a ſhape very differing from what the off: 


ſpring, after a little while, by reaſon of the ſubſtance they feed on, or | 


the Region ( as 'twere ) they inhabite 3 yet perhaps even one of theſe 
alter d progeny, wandering again from its native 1011, and lighting on by 
chance the ſame place from whence its prime Parent came, and there ſet- 
tling, and planting, may produce a peneration of Mites of the ſame 
ſhapes and propertics with the firſt wandring Mite : And from fome ſuch 
accidents asthele, I am very apt to think, the moſt ſorts of Animals, ge- 
nerally accounted ſpontaneous , have their origination, and all thoſe va- 
rious {orts of Mites, that are to be met with up and down in divers pu- 
trifying ſubſtances, may perhaps be all ot the ſame kind, and have ſprung 
from one and the ſame ſort of Mites at the tirſt. 


-—- -— - ————— 


Obſerv. LVI. Of a (mall Creature hatch'd on a Vine. 


Here 1s, almoſt all the Spring and Summer time, a certain ſmall; 
round, white Cobweb, as 'twere, about the bigneſs of a Pea,which 
ſticks very cloſe and faſt to the ſtocks of Vines nayl'd againſt a warm 
wall : being attentively viewed,they ſeem cover d, upon the upper ide 
of them, with a ſmall _ not unlike the ſcale, or ſhell of a Wood- 
louſe, or Hog-louſe, 'a ſmall Inſe& uſually found about rotten wood, 
which upon touching preſently rouls it {elf into the form of a pepper- 
corn: Separating ſeveral of theſe from the ſtock , I found them, with 
my Microſcope, to conlilt of a ſhel], which now ſeemed more likely tobe 
_ the huſk of one of theſe Inſefts - And the tur ſecm'd a kind of cobweb, 
copliſting of abundance of ſmall filaments, or tleaves of cobwebs, In 
the md(t of this, if they were not hatch d,and run away before, the time 
of which hatching was uſually about the latter end of Jze, or begin- 
ning of July, Thave often found abundance of {mal} brown Eggs, 6c 
asAandB in the ſecond Figure of the 35. Scheme, much about the big- 
neſs of Mites Eggs; and at other times, multitudes of ſmall Inſects, ſha- 
ped exactly like that inthe third Figure marked with X. Its head large, 
almoft halt the bigneſs of its body , which is uſual in the ferns of moſt 
Creatures. It had two ſmall black eyes a a, and two ſmall long joynted 


and brifled horns 6 6.” The hinder part of its body feem'd to confift of © 


nine ſcales, and the laſt ended ina forked-tayl;-much ike that of a Cu- 

—tio, or Wood-louſe, out of which grew two long hairs; they ran to 

and fro very {wiftly, and were much of the == of a common Mite, 

but ſome of them leſs : Fhe longeſt of them feem'd not the hundredth 

part of an inch, and the Eggs ulually not above half asmuch. - They 

ſeemed to have fix legs, which were not vifible 1n this I have here delioc- 
ated, by reaſon they were drawn under its body. 

If theſe Minute creatures were Wood-lice(as indeed from their own ſhape 

and frame, the ſkin,or ſhell,that grows on them,one may with great pro- 
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bability gheſs)) it"affords us an Inſtance, whereof perhaps there are nor 
many like in Nature,and that is,of the prodigious increaſe of theſe Crea- 
tures,after they are hatch'd and run about :for a common Wood-louſe,of 
about half an inch long, 1s no leſs then a hundred and twenty five thou- 
ſand times bigger then one of theſe, which though indeed it ſeems very 
ſtrange, yet I have obſcrved the young ones of ſome Spiders have almoſt 


| kept the ſame proportion to their Dam. 


This, methinks, if it beſo, does in the next place hint a Quzry, which 
may perhaps deſerve a little further examination :* And that is, Whether 
there be not many of thoſe minute Creatures,ſfuch as Mites, and the like, 
which, though they are commonly thought of otherwiſe, are only the 
pul/y, or young ones, of much bigger Inſects, and not the generating, 
or parent Inſect, that has layd thoſe Eggs ; for having many times ob- 
ſerv'd thoſe Eggs, which uſually are found in great abundance where 
Mites are found , it ſeems ſomething ſtrange, that ſo ſmall an Animal 
ſhould have an Egg fo big in proportion to its body. Though on the 
othcr ſide, I muſt confeſs, that having kept divers of thoſe Mites incloſed 
ina box for a good while, I did not find them very much augmented be- 

ond their uſual bigneſs. | 

— What the husk and cobweb of this little white ſubſtance fhould be, I 
cannot imagine, unleſs it be, that the old one, when impregnated with 
Eggs, ſhould there ſtay, and fix it ſelf on the Vine, and dye, and all the 
bots by degrees ſhould rot, ſave only the husk, and the Eggs in the bo- 
dy : And the heat, or fire, as it were, of the approaching Sun-beams 
ſhould vivifie thoſe Relicts of the corrupted Parent , and out of the 
aſhes, as 'twere, ( asit is fabled of the Phenix) ſhould raiſe a new oft- 
ſpring for the perpetuation of the ſpecies. Nor will the cobweb, asit 
were, in which theſe Eggs are inclos'd, make much againſt this Conje- 
ture ; for we may, by thoſe cobwebs that are carried up and down the 
Air after a Fog (which with my Microſcope I have diſcovered to be made 
upof an infinite company of ſmall filaments or threads ) learn, that 
ſuch a texture of body may be otherwiſe made then by the ſpinning of 
a Worm. 


_Obſerv. _L.V 11. - Of the Eels in Vinegar. 


F theſe ſmall- Eels, which are to be found in divers ſorts of Vine- 

gar, I have little to add beſides their Picture, which you may 

find drawn in the third Figure of the 25. Scheme: That is, they were 
ſhaped much like an Eel, fave only that their noſe A, ( which was a lit- 
tle more opacous then the reſt of their body.) was a little ſharper, and 
longer, in proportion to their body, and the wrigling motion of their 
body ſeem'd to be onely upwards and downwards, whereas that of- 
Eels is onely ſide wayes : They ſeem'd to have a more opacous part 
about 
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- about B, which might, perhaps, be their Gills; it ſeeming always the ſame 
proportionate diſtant trom-their noſe, from which, to the tip of their 
rail, C, their body ſeem'd to taper. 

Taking feveral of theſe out of their Pond of Vinegar, by the net of a 
{mall piece of filtring Paper, and laying them on a black ſmooth Glaſ 
plate, I found that they could wriggle and winde their body, as mach 
almolt as a Snake which made me doubt, whether they were a kind of 
Eal or Leech. 

| thall add no other obſervations made on this minute Animal, being 
prevented herein by many excellent ones a}ready publiſh'd by the inge- 
nious, Dottor Power, among his Micreſcopical Obtervations, ſave onel 
that a quantity of Vinegar repleat with them being included in a fmall 
Viol, and ſtop'd very cloſe from the ambient air, all the included Worms 
in a very ſhort time died, as if they had been ſtifled. 

And that their motion ſeems (contrary to what we may obferve in the 
motion of all other Infects) exceeding tlow. But the reaſon of it ſeerns 


plain, for being to move to and tro after thar manner which they do, by 


waving onely, or wrigling their body; the tenacity, or glutinouſneſs, 
and the denſity or reſiſtance of the fluid mediuns becomes fo exceeding 
{enfible to their extremely minute bodies,that it is to me indeed a greater 
wonder that they move thera fo faft as they do,ther that they move then 
no faſter. For what a vaſtly greater proportion have they of their ſaper- 
ficies to their bulk, then Eels or other larger Fithes, and next, the tena- 
city and denſity of the liquor being much the fame to be moyed, both by 
the one and the other, the rcfiitance or impediment thence arrſmg to 
the motions made through it, muſt be almoſt infinitely greater to the 
{ma}} one then to the great. This we find experimematly vertity'd inthe 
Air, which thougha zedixwzz a thouſand times more rarity d then the was 
ter,the reliſtance of it to motions made through it,is yetho fenfible to ve- 
ry minute bodies,that a Down-feather(the lealt of whoſe parts feet yet 
Digget then thele Eels, and many of ther almoſt incomparably bigger, 
UC 


fuch as the quill and ſtalk) 1s ſuſpended by ir, and carried toand fro as tf 
It had no weight. 
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Obſerv, LV 11H. Of a new Property in the Air, -and ſeveral othet-- - 


tranſparent Mediums nam'd Infle&ion, whereby very many con- 
 foderable Phanomenaare attempted to be ſolu d, and druers othes 
uſes are hinted. 


—Cltice the Invention {and perfetting in-ſore rtieafure) of Teleſcopes, it has 
been obſerv'd by feveral, that the San and Moow neer the Horizon, 
are disfigur'd ( lofmg that exaQt}y-ſmooth teriinatmng crcular ſimb, 
which they are obſerv'd to have when | fruated neerer the Zenith) and 
are bounded with an cdpe every way (elpecia}y upon the right _ 
Go | es 
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ſides) ragged and indented like a Saw : which inequality of their limbs, I 
have further obſerv d, not to remain always the ſame, but to be conti- 
nually chang'd by a kind of fluctuating motion, not unlike that of the 
waves of the Sea; ſo as that part of the limb, which was but even now 
nick'd or indented in, is now protuberant, and will preſently be ſinking 
again 3 neither is this all,but the whole body of the Luminaries, do in the 
Teleſcope, ſeem to be depreſs'd and flatted, the upper,and more eſpecially 
the under lide appearing neerer to the middle then really they are,and the 
right and left appearing more remote:whence the whole Area ſeems to be 
terminated by a kind of Oval.lt 1s further obſerv d.that the body,for the 
moſt part, appears red, or of ſome colour approaching neer unto it, as 
ſome kind of yellow ; and this I have always mark'd, that the more the 
limb is fHatted or ovalled,the more red does the body appear, though not 
always the contrary. It is further obſervable, that both fix'd Stars and 
Planets, the neerer they appear to the Horizon, the more red and dull 
they look, and the more they are obſcrv'd to twinkle; in ſo much, that 
I have ſeen the Dog#ſtarr to vibrate ſo ſtrong and bright a radiation of 
light, as almoſt to dazle my eyes, and preſently, almoſt to diſappear. 
It is alſo obſervable, that thoſe bright (cintillations neer the Horizon, are 
not by much ſo quick and ſudden 1n their conſecutions of one another, as 
the nimbler twinklings of Stars neerer the Zenith. This 1s allo notable, 
that the Starrs ncer the Horizon, are twinkled with ſeveral colours; ſo as 
ſometimes to appear red,ſometimes more yellow,and ſometimes blue,and 
this when the Starr is a pretty way elevated above the Horizon. I have 
further, very often ſeen ſome of the {mall Starrs of the fifth or ſixth ma- 
gnitude, at certain times to diſappear for a ſmall moment of time, and 
again appear more conſpicuous, and with a greater luſter. I have ſeveral 
times, with my naked eye; ſeen many ſmaller Starrs, fuch as may be call'd 
of the ſeventh or eighth magnitude to appear for a ſhort ſpace, and then 
vaniſh, which, by directing a ſmall Teleſcope towards that part they ap- 
pear'd and diſappeard in; I could preſently find to be indeed ſmall Starrs 
ſo ſituate.asI had ſeen them with my naked eye, and to appear twinkling 
like the ordinary vilible Stars; nay, in examining ſome very notable parts 
of the Heaven,with a three foot Tube , me thought Inow and then, 'in 
ſeyeral parts of the conſtellation, could perceive little twinklings of 
Starrs, making a very ſhort kind of apparition,and preſently vaniſhing, 
but noting diligently the places where they thus ſeem'd to-playat-boe- 
peep,” Fmadeuſeof avery-pood-twelve-toot Fube;and with that-itwas + 
not uneaſie tp ſee thoſe, and ſeveral other degrees of ſmaller Starrs, and 
ſome ſmaller yet, that ſeem'd again to appear and diſappear, atid-theſe 
alto by giving the fame Object-glaſs-a-much-bigger-aperture, Fcould- 
plainly and conſtantly ſee appear in their former places; fo that Thave 
oblerv*d ſome twelve ſeveral magnitudes of Starrs lets then thoſe'of the 
ſx magnitudes commonly recounted inthe Globes. 54S 
It has been obſerv'd and confirm'd by the accurateſt Obſexvari- 
ons of the beſt of our modern Aſtronomers, that all the Luminous bodies 
appear above the Horizon, when they really are below it. So that the 
| Sun 


— — | ——_—_—_ - _—_ a> a 


MickogGgRaAPHIA. 


Sun and Moon have both been ſeen above the Horizon, whilſt the Moon 
has been in an Eclipſe. I ſhall not here inſtance in the great refractions; 
that the tops of high mountains, ſeen at a diſtance, have been found to 
have ; all which ſeem to argue the Horizontal refraction, much greater 
then it is hitherto generally believ'd. | 

I have further taken notice, that not onely the Sun, Moon and Starrs, 
and high tops of mountains have ſuffer'd theſe kinds of refraction, but 
Trees, and ſeveral bright Objects on the ground : I have often taken no-= 
tice of the twinkling of the reflections of the Sun from a Glaſs-window 
at a good diſtance, and ofa Candle in the night, but that is not ſo con- 
ſpicuous.and in'obſerving the ſetting Sun,T have often taken notice of the 
tremulation of the Trees and Buſhes, as well as of the edges of the Sun, 
Divers of theſe Phenomena have been taken notice of by ſeveral, who 
have given ſeveral reaſons of them, but I have not yet met with any alto- 
gether ſatisfactory, though ſome of their conjectures have been partly 
true, but parly alſo talſe.Setting my ſelt therfore upon the inquiry of theſe 
Phenomena, | firſt endeavour'd to be very diligent in taking notice of 
the ſeveral particulars and circumſtances obſervable in them ; and next, 
in making divers particular Experiments, that might cleer ſome doubts, 
and ſerve to determine, confirm, and 1lluſtrate the true and adxquate 
cauſe of each 3 and upon the whole, I find much reaſon to think, that 
the true cauſe of all theſe Phamomena is from the intetion, or multi- 
plicate reſfaGion of thoſe Rays of light within the body of the Atmoſphere, 
and that it does not proceed from a reſra&ion caus'd by any terminating 
ſuperticies of the Air above, nor trom any ſuch exactly detin'd ſaperficies 
within the body of the Atmoſphere. | 

This Concluſion is grounded upon theſe two Propofitions : 

Firſt, that a med7zum, whole parts are unequally derſe, and mov'd by 
various motions-and tranſpolitions as to one another, will produce all 
m—_ vilible effe&ts upon the Rays of light, without any other coefficient 
cauſe. 

Secondly, that there 1s in the Air or Atmoſphere, ſuch a variety in the 
conſtituent parts of it, both as to their dexſty and rarity, and as to their 
divers mutations and poſitions one to another. . 

By Dexſity and Rarity, Tunderſtand a property of a tranſparent body, 
that does either-more or leſs retract a Ray of light (coming obliquely 


upon its ſuperticies out of a third redinm) toward its.perpendicoular-:As” 


-FeallGlaſsamore denſe body then Water, and Water a more rare bod 
then Glaſs. becauſe of the refrattions (more or leſs deticCting towards the 
perpendicular) that are made in.them, of a Ray of light out of the Air 
that has the ſame inclination upon-etther of their ſuperticies. - 

Soas to the buſineſs of RefraCtion, ſpirit of Wine 1s a more derſe body 
then Water,it having been found by an accurate Inſtrument that meaſures 
the angles of Refracftions to Minutes that for the ſame retracted angle of 
30: ©O'. In both thoſe Medinms, the angle of incidence in Water was 
but 41*. 35- but the angle of the incidence in the trial with ſpirit of 
Wine was 42*: 45'. But as togravity, Water is a more denſe body then 
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ſpirit of Wine, for the proportion ef the ſame Water, to the ſame very 
well rectity'd ſpirit of Wine was, as 21. to 19. | 

So as to Refraction, Water is more Denſe then Ice; for TI have found 
by a moſt certain Experiment, which 1 exhibited betore divers illuſtrious 
Perſons of the Royal Society, that the Retraction of Water was greater 
then that of Ice, though ſome conſiderable Authors have aftirm'd the con- 
trary, and though the Ice be a very hard, and the Water a very fluid 
body. 

That the former of the two preceding Propoſitions is true,may be ma- 
nifeſted by ſeveral Experiments:As fir{t,it you take any two liquors diffcr- 
ing from one another in denſity,but yet ſuch as will readily mix:as Salt Wa- 
ter,or Brine,& Freſh;almoſt any kind of Salt ditloly d in Water,and filtra- 
ted, ſo that it be cleer,fpirit of Wine and Water; nay, ſpirit of Wine,and 
ſpirit of Wine, one more highly rectity d then the other, and very many 
other liquors; it(I ſay) you take any two of theſe liquors, and mixing 
them in a Glaſs Viol, againſt one fide of which you have fix'd or glued a 
ſmall round piece of Paper, and ſhaking them well together (ſo that the 
parts of them may be ſomewhat diſturb'd and move up and down\you 


endeayour to ſee that round picce of Paper through the body of the li- 


quorsz youſhall plainly perceive the Figure to wave, and tobe indented 
much after the ſame manner as the limb of the Sun through a Teleſcope 
ſeemsto be,ſfave onely that the mutations here,are much quicker. And if, 
in ſteed of this bigger Circle, you take a very ſmall ſpor, and faſten and 
view it as the former, you will find it to appear much like the twinkling 
of the Starrs, though: much quicker : which two Po3exomena (tor l ſhall 
take notice of no more at preſent, though I could inſtance in multitudes 
of others) muſt neceſlarily be caus d by an i»flefio of the Rays within 
the terminating ſuperficies of the compounded wedinm, lince the ſurfaces 
of the tranſparent body through which the Rays pals to the eye, are not 
at all altered or chang d. 
This 7#fle&ion (if may fo call it) I imagine to be nothing elſe, but a 
»ultiplicate reffation, cauſed by the unequal dexſity of the conſtituent 
arts of the wediuwe , whereby the motion, action or progreſs of the Ray 
of light is hindred from proceeding in a ſtreight line,,and infleted or de- 
fleFed by a carve. Now, that it is a curve line 1s maniteſt by this Expe- 
riment : I took a Box,ſfuch as AD GE, 1n the firſt Figxre of the 37,Scheme. 
whoſe ſides ABCD, and EF CH, were made of two ſmooth flat 
plates of Glaſs, then filling it half full with a very ſtrong ſolution of 
Salt, I filled the other half with very fair freſh water, then expoſing 
the opacous ſide, D HGC, to the Sun, Tobferv'd both-the reffaTox and 
infletion of the Sun beams,l D & KH, and marking as exactly as I.could, 
the points, P, N, O, M, by which the Ray, KH, pafled through the com- 
pounded wedinm, Hound them-to bein a-carve line; for the parts of the 
medium being continually more denſe the neerer they were to the bot- 
tom, the Ray p f was continually more and more deflected downwards 
from the (treight line. 


This Inflection may be mechanically explained, cither by Monſieur 
Des 
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Des Cartes principles,by conceiving the Globuls of the third Element to 
find leſs and leſs reſiſtance againit that tide of them which is downwards, 
or by a way, which I have turther explicated inthe Inquiſition about Co- 
lours, to be from an obl1quation of the = of light, whence the ruder 


part is continually promoted, and conſequently refrated towards the 
perpendicular, which cuts the Orbs at right angles. What the particu- 
lar Figure of the Curve line, delcrib'd by this way of light, is, I ſhall not 
now l1tand to examine, eſpecially fince there may be ſo many ſorts of it as 
there may be varieties of the Poſitions of the zntermediat degrees of den- 
ſity and rarity between the bottom and the top of the infleting Medium, 

I could produce many more Examples and Experiments, to illuſtrate 
and prove this firſt Propoſition, viz. that there is ſuch a conſtitution of 
ſome bodies as will caute inflection. As not to mention thoſe I have ob- 
ſcrv'd in Horn, Tortoiſe-ſhel/, tranſparent Gums, and reſinous Subſtances : 
The veins of Glaſs, nay, of melted Cryſtal, tound, and much complained 
of by Glaſs-grinders, aud others, might ſufficiently demonſtrate the 
truth of it to any diligent Obſervator. 

But that, I preſume, I have by this Example given proof ſufficient 
(C viz. ocular demonſtration ) to evince, that there is ſuch a modulation, 
or bending of the rayecs of light , as I have eall'd infle#7on, differing 
both from refledion, and refraFion (fince they are both made in the ſu- 
perficics, this only in the middle ); and hkewile, that this 1s able or ſuf- 
ficient to produce the etfeCts I have aſcribed to it. | 

It remains therefore to ſhew , that there 1s ſuch a property inthe Air, 
and that it is ſufficient to produce all the above mentioned Pheanomera, 
and therefore may be the principal, it not the only cauſe of them. 

Firſt, That there 1s fuch a property, may be proved from this, that the 

arts of the Air are ſome of them more condens'd, others more rarified, 
either by the dittering heat, or ditfering preſſure it ſuſtains, or by the 
ſomewhat heterogeneous vapours interſpersd through it. For as the Air 
is more or leſs rarified, fo does it more or leſs refract a ray of light ( that 
comes out of a denſer medium) from the perpendicular. This you may 
find true, if you make tryal of this Experiment. 

___ Take a ſmall Glaſs-bubble, made in the form of that in the ſecond 
Figure of the 37. Scheme, and by heating the Glaſs very hot, and there- 
by very much rarifying the included Air, or, which is better, by rarify- 


ing a ſmall quantity of water, included in it, into vapours,. which will 


expel the moſt part, it not all the Air, and thenfealing up the ſmall 
neck of it, and letting it cool, you may find, if you place it in a conve- 
nient Inſtrument, that there will be a maniteſt difference, as to the refra- 
ction. | | pn 
As if inthis ſecond Figure you ſuppoſe A to repreſent a ſmall fight or 
hole, through which the eye looks upon an =<- as C, through the 
Glaſs-bubble B, and the ſecond fight L ; all which remain exactly fixt 
in their ſeveral places, the object C being ſo cized and placed, that it 
may juſt ſeemto touch the upper and under edge of the hole L : and 
ſo all of it be ſeen through the {mall Glaſs-ball of rarified Air ;_ then by 


reaking 
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breaking off the ſmall ſeal'd neck of the Bubble ( without at all ſtirring 
the ſights, object, or glaſs.) and admitting the external Air, you will 
find your ſelf unable to ſee the utmoſt ends of the object ; but the termi- 
nating rayes AE and A D ( which were before retracted to G and F 
by the rarified Air ) will proceed almoſt direCtly toI and H ; which al- 
teration of the rayes (ſeeing there 1s no other alteration made in the 
Organ by which the Experiment 1s tryed, fave only the admiflion, or ex- 
cluſion of the condens'd Air ) muſt neceſſarily be cauſed by the variation 
of the medium contain'd inthe Glaſs B; the greateſt difficulty in the ma- 
king of which Experiment, is from the uneven ſurfaces of the bubble, 
which will repreſent an uneven image of the object. 

, Now,that there is ſuch a difference of the upper and under parts of the 
Air is clear enough evinc'd from the late improvement of the Torricel/iar 
Experiment, which has been tryed at the =7 and feet of Mountains; 
and may be further illuſtrated , and inquired into, By a means, which 
ſome whiles ſince I thought of, and us'd, for the finding by what degrees 
the Air paſſes from ſuch a degree of Denlity to ſuch a degree of Rarity. 
And another, for the finding what preſjure was requilite to make it paſs 
from ſuch a degree of Rarctaction to a determinate Denſity : Which 


Experiments, becauſe they may be uſetul to illuſtrate the preſent Inqui- 
ry, [ ſhall briefly deſcribe. 


I took then a ſmall Glaſs-pipe A B, about the bigneſs of a Swans quill, 
and about four foot long, which was very equally drawn, fo that, as far 
as I could perceive, no one part was bigger then another : This Tube 
( being open at both ends) I fitted into another ſmall,TubeDE, that 
had a ſmall bore juſt big enough to contain the ſmall Pipe, and this was 
ſeal'd up at one, and open at the other, end 3 about which open end I 
faſtned a ſmall wooden box C with cement, lo that filling the bigger 
Tube, and part of the box, with Quickſilver, I could thruſt the ſmaller 
Tube into it, till it were all covered with the Quickſilver : Having thus 
done, I faſtned my bigger Tube againſt the fide of a wall , that it might 
ſtand the ſteadier , and plungivg the ſmall Tube cleer under the Mercu- 
ry in the box, I ſtopt the upper end of it very faſt with cement, then 
lifting up the ſmall Tube, I drew it up by a ſmall pully, and a ſtring that 
I had faſtned to the top of the Room, and found the height of the Mer- 


-enrialCylinderto-be about twenty nine inches, ___ 


Then letting down the Tube again, I opened the top, ahd then thruſt - 
down the ſmall Tube, till I perceived the Quickſilver to riſe within it to 
a mark thatT had plac'd juſt an inch from the top:and immediately clap- 
ping on a ſmall price of cement thatT had kept warm, I witha hot Iron 
{eal'd up the = very faſt, then letting it cool (that both the cement 
might grow hard , and more eſpeclally , that the Air might come to its 
temper, natural for the Day I try'd the Experiment in ) I obſerv'd dili- 


_ gently, and found the included Air to be exactly an Inch. 


Here you are to take notice. that after the Air is feal'd up, the top of 
the Tube is not to be elevated above the ſuperficies of the Quickſilver 


In 
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in the box, till the ſurface of that within the Tube be equal to 1t, for 
' the Quickſilver ( as [have elſewhere prov'd ) being more heterogene- 
ous to the Glaſs then the Air, will not naturally rile up ſo high within 
the ſmall Pipe,as the ſuperficies of che Aercury in'the box z and therefore” 
you are to obſerve , how much below the outward ſuperficies of .the. 
Aercury in the box, that of the ſame in the Tube does ſtand, When the 


0 


top being open, free ingr-ſs is admitted to the outward Ar, | * 
Having thus done, I permitted the Cylinder, or ſmall Pipieg}tq irile out 
of the box, till TI found the ſurtace of the Quickli|ver in the Pipe to;b 
two inches above that in the box, aud found the Air to have” KOTA 
it ſelf but one ſixteenth part of an inch; then drawing up the ſmalh 
pipe, till Ifound the height of the Quicklilver within to be fgur Inches 
above that without, I obſerved the Air to be expanded only F off an inch 
more then it was at firſt, and to take up the room of 15 inch: then 
raiſed the Tube till the Cylinder was fix inches high, and found the Air 
to take up 12 inches of room in the Pipe; then to8, 1G 42. E*c. 
the expanſion of the Air that I found to each of which Cyligders are 
ſet down in the following Table; where the hrit row ligmfies the 
height of the Aercurial Cylinder ; the next, the expanſion of” the Air; 
the third, the preſſure of the Atmoſphere, or the higheſt Cylinder of 
Mercury, which was then neer thirty inches : The Jaſt fignihes the force 
of the Air ſo expanded , which is found by ſubſtratting the fitft row of 
numbers out of the third; tor having tound; that the outward Ar would 
then keep up the Quickkllver to thirty inches, look whatevy, x of that 
height is wanting muſt be attributed to the Elater of the Air deprefling. 
And therefore having the Expanſion in the feeond row,and the 1ght of 
the ſubjacent Cylinder of: Afercury in the firftg and the greatelPheight of 
the Cylinder of Mercury, which of it ſelf counterballances the whole 
preſſure of the Atmoſphere 3 by ſubſtrafting the numbers of the Sf row 


out of- the numbers of the third, you will have the meaſure ofthe Cylin- 


ders {qdepreſt, and conſequently the forcegt the Air.in the lgycral Fx. 
panſions, regiſtred. © C Pn 
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The height of the The Expan- | The heighr of | The ſtrength 
Cylinder of Mer- fion of the | the Mercury | of the Elater 


cury,that,togerher Air. that counter- of the expan- 
with the Elater of ballanc'd the ded Air. 
the included Air, | Atmoſphere 
ballanced the 
prefſure of the 
Atmoſphere, | | 
—_ CW _— a — mr Enna pnmnnmns 
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[ had ſeveral other Tables ot: my OvStlervations ,. and* Calculations, 
which I then made 5; bur it. being above a twelve month lince I made 
them ; and by that means having torgot many circumitatces and par- 
ticulars, I was reſolved to make them over once again, which Idid 
Auguſt the ſecond 1661. with the very lame Tube which 1ulcd the year 
before, when I firſt made the Experiment © tor it being a very good 
one, I had carefully preicrv d 1t: 3 And atcer.having'itryed; itover and 
over again; and being not well lattshicd of ſome particulars, TI, at latt, 


having put all things 1n very good order, and being as attentive, and ' 


obſervant, as poflibly | could, of cycry circumſtance requilite ro beta- 
ken notice of, did regiltcr my ſeveral Oblervations in this followi 
Table. In the making ot which, 1 did not exactly toTlow- the merhod 
that 1 had uſed at firſt ; but, having lately heard of Mr. Tow#fy's fiypo- 
teſts, Iihap'd my courle in fuch fort, as would be moſt convenient for 
the examination of that Hyporfe/ſrs 3 rhe cvent of which you have in the 
latter part of the laſt Tablc. 

The other Experiment was, to find what degrees of force were requi- 
lite ro comprels, or conden!c, the Air into ſuch or ſuch a bulk. 

The manner of proceeding thercin was chis : I took-a Tube about 
five ot long, one of whole ens was ſealed up, and bended in the torm 
of a Syphon , much like that reprelented in the fourth Figure of the 
37. £c&eme, one [ide whereot AD, that was open at A,” was about hity 
inches long, the other fide B C, ſhut at B, was not much above leven in- 
ches long; then placing it cx ucCcly perpendicular , 1 pour d in a little 
Quickſilver, and found that the Air B C was 2 inches, or very ncar tO 
ſeven ; then pouring in Quick(]ver at the longer Tube, 1 continued 
filling of 1t till the Air inthe ſhorter part ot it was contracted intohalf 
the former dimenſions, and found the height exacly nine and twenty in- 
chesz and by making ſevcral other tryals, in ſeveral other degrees of 
condenſation of the Air, I found them exactly anſwer the former Hypo- 


_— 
ut having (by reaſon it was a good while fince TI firſt made.) forgot- 


ten many particulars,and buing much unlati>ticd in others, I made the Ex- 
criment over agam, and. trom the ſeveral tryals, collected the former 


art of the following Table : Where in the row next the left hand 24. 


{ignifies the dimenſions of the Air, ſuſtaining only the pretiure of the At- 
moſphere, which at that time was equal to a Cylrmder of Mercury of nine 


— and-twenty-mches: The next Figure abovett-C20 7 was the dimenti- © 


ons of the Air induring the firlt compreſſion, made by a Cylinder of Mer- 
cary 54 high, to which the pretlure of the 412:0ſphere nine and rwenty 
inches being added, the elaſtick ſtrength of the Air ſo compreſt will be 
found 347, Cc. EF | 
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A Table of the Elaſtick, power of the Air, 
both Experimentally and Hypothetically calculated, 
according to its various Dimenſions. 


The dimen- | The. height | The Mercu- | The ſum | What they 
fions of the of the Mer- rial Cylinder | Or ditte- | ought to 
included <curial Cylin- | added , or rence of | be accor- 


Air. _ * der counter- | taken from [theſe two | ding to 
.pois'd | by | the former. | Cylinders. | the Fhpo- 
the Atmo- theſis. 

1% / ſphere. | 
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From which Experiments, Ithink, we may fafely conclude, that the 
Elater of the Air is reciprocal to its extenſion, or at leaſt yery neer. So 


that to apply it to our preſent.purpoſe ( which was indeed the chief 


cauſe of inventing theſe m__ of tryal ) we will ſuppoſe a Cylinder in- 
definitely extended upwards, | I ſay a Cylinder, not a piece of a Core, 
becauſe, as I may elſewhere ſhew in the Explicatioh of Gravity, that 7rz- 
plicate proportion of the ſhels of a Sphere, to their reſpettive diameters, 
I ſuppoſeto be removed in this caſe by the decreaſe of the power of Gra- 
- vity |] and the preſſure of the Air at the bottom of- this Cyl/izder to be 
ſtrong enough to keep up a Cylinder of Mercary of thirty inches : Now 
becauſe by the moſt accurate tryals of the molt illuſtrious and incompas« 
rable Mr. Boyle, publiſhed in his deſervedly famous Pneumatick Book, 
the weight of Quickſilver, to that of the Air here'below, is found neer 
about as fourteen thouſand to one : If we ſuppoſe the parts of the Cy- 
linder of the Atmoſphere to be every where of anequal dentiry: we ſhall 
( as he there deduces ) find it extended to the height of thirty five 
thouſand feet, or ſeven miles: But becauſe by theſe Experiments we have 
ſomewhat confirm'd the hypotheſis of the reciprocal proportion of the 


Elaters to the Extenſions we-ſhall tind,-that by ſuppoting this Cylinder of 


the Atmoſphere divided into a thouſand parts, eachof which being equi- 
valent to thirty five feet, or ſeven geometrical paces,that is,each of theſe 
diviſions containing as much Air as Is ſuppos'd in a Cyl;#der neer the 
earth of equal diameter,and thirty five foot high, we ſhall find the lower- 


molt to preſs againſt the ſurface of the Earth with the whole weight-of 


the above mentioned thouſand parts; the preſſure of the bottom of the 
ſecond againſt the top of the firſt to be 1r000—1 = 999. of the third 
againſt the ſecond to be x1000—2==998. of the fourth againſt the third 
to be 1000 --- 3-=997. of the uppermoſt againſt the 999. or that next be- 
low it, to be 1c00—999—1.-ſ0-that the-extenſion-of the lowermoſt 
next the Earth, will be tothe extenſion of the next below the upper- 
moſt, as 1. to 999, for as the preflure ſuſtained by the 999. is to. the 
preſjure ſuſtain'd by the firſt, fo 1s the extenſion of the firſt to the ex- 
tenſion of the 999. ſo that, from this hypothetical calculation, we fhall 
find the Air to be indefinitely extended : Forif we ſuppoſe the whole 
thickneſs of the Air to be divided, as I juſt now inſtanced, into a thou- 
ſand parts, and eachof thoſe under differing Dimenſions, or Altitudes, 
to contain an'equall quantity of Air, we ſhall find, that the firſt Cylinder, 
- Whole Baſe is- —_ tolean on the Earth, will be found to be exten- 
_ ded 35z;3; foot; the ſecond equal Diviſion, or Cylinder, whoſe baſis .ig 
ſuppoſed to lean on the top of the firſt,ſhall have 1ts top extended highep 
by 35555 the third 35332; the fourth 353373 and ſo onward,” eacki e- 
qual quantity of Air having its dimenſions meaſured by. 35.. and ſame 
additional number expreſt alwayes in the manner of a fraction;;.;whoſe 
numerator is alway the number of the place multipli'd by:.351::4nd 
whoſe denominator is alwayes the preſſure of the Atmeſpbere (uftain'd by 
that part, ſo that by this means we may ealily calculate the height at/999. 


diviſions of thoſe 1600. diviſions, I ſuppos'd ; whereas the uppetmioſt 


2 may 
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may extend it ſelf more then as high again,nay, perhaps indefinitely, or 
beyond the Moon 3 for the Elaters and Expantions _ In reciprocal 
portions, ſince we catnot yet find the plzs ultra, beyond which the Air 
will not expand it-felf, we cannot determine the height of the Air : for 
fince, as we have ſhewn, the proportioa will be. alway asthe preſſure 
ſaſtain'd by any part is to 35. fo 1000. to the expaniion of that part ; 
the multiplication or product therefore of the preſſure, and expan(ion, 
that ts, of the two cxtream proportionals, being alwayes equal to the 
roduct of the means, or 35000. it follows, ſince that Rectangle or 
Produdt may be made up of the multiplication of infinite diverſitics of 
numbers, that the height of the Air 1s alſo indefinite 3 tor ſince (asfar as 
I have yet been able to try) the Air ſeems capable of an indefinite Ex- 
panfion, the prefſiire may be decreaſed in i»finituw, and conſequently its 
expanfion upwards indefinite alſo. | | 
here being therefore ſuch a difference of denſity, and no Experi- 
ment.yet known to prove a Saltws, or ikipping from one degree of rari- 
ty to another much differing from it, that is, that an upper part of the 
Air ſhould ſo much differ from that immediately ſwbjacent toit, as to 
make a diſtinct fuperficies, fuch as we obſerve between the Air and Wa- 
ter, ec. - But it being more likely, that there isa continual increaſe of 
rarity inthe parts of the Air, the further they are removed from the 
ſurface of the Earth : It will hence neceſlarily tollow, that (as in the 
iment of the ſalt and freſh Water ) the ray of Light paſſing ob- 
liquely through the Air alſo, which is of ver Siſkerent denſity, will be 
continually, and infinitely inflected, or bended, from a ſtreight, or direct 
motion. = 
This granted , the reaſon of all the above recited Phanomena, con- 
cerning the . appearance of the Celeſtial Bodies, will very ecalily be de- 
duced.” As, | ; | | F | 
Firft, The redneſs of the Sun, Moon, and Stars, will be found to be 
cauſed by the infleftion of the rays within the Atmoſphere. - That it is 
not really.in or near the luminous bodies, will, Ifuppole, be very eafily 
granted, ſceing that this redneſs is obſervable in ſeyeral places differing 
m Longitude, to be at the ſame time different, the ſetting and riling Sun | 
of all parts being for the molt part red : | 
And ſecondly, That it 1s not meerly the colour of the Air interpos d, 
__ will, Iſappofe, without much more difficulty be yielded, ſeeing that we 
may >> = a very gfeat #mterſtitinm of Air betwixt-the Object and the 


Eye, makes it appear of a dcad bley,' far enough differing from a red, 
or: yellow. 


-- Bae thirdly, That it proceeds from the refraftion;or infle@ion, of the 


the - 
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ſide BC, and you thai! perceivea bright red Ring to appear, caus'd by 
the refraction of the Rays, A A A A, which is made by the Globe; in 
which Experiment, ifthe Glas and Water be very cleer, ſo that there be 
no Sands nor bubbles 1n the Glaſs, nor dirt in the Water, you ſhall not 
perceive any appearance of any other colour, To apply which Experi- 


ment, we may imagine the Atmoſphere to be a great tranſparent Globe, 


which being of a ſubſtance more denſe then the other, or (which comes 
to the ſame) that has its parts more denſe towards the middle, the Sun 
beams that are tangents, or next within the tangents of this Globe,will 
be retracted or intlected from their direct paſlage towards the center of 
the Globe, whence, according to the laws of retractions made in a trian- 

ular Priſm, and the generation of colour ſet down in the deſcription of 
Muſcovi-glaſs,there muſt necefiarily appear a red colour in the tranſitus 
or paſJage of thoſe tangert Rays. To make this more plain, we will ſup- 


poſe (in the {ixth Figere) AB CD, to repreſent the Globe of the A4t- 


moſphere, EF GH to repreſent the apacous Globe of the Earth, lying 
in the midſt of it, neer to which, the parts of the Air, fuſtaining a very 
great preſſure, are thereby very much condens'd, from whence thoſe 
Rays that are by inflection made tangents to the Globe of the Earth,and 
thoſe without them, that paſs through the more condens d part of the At- 
woſphere, as ſuppole between A ard E, are by reaſon of the incqualit 

of the medinm, nflected towards the center, whereby there muſt = 
 farily be generatcd a. red colour, as is more plainly ſhewn in the former 
cited place z hence whatſoever opacous bodies (as vapours,or the like ) 
{hall chance tobe elevated into thoſe parts,will reflect a red towards the 
eye; and therefore thoſe evenings and mo1 nings appear reddeſt,that have 
the moſt ſtore of vapours and halituous ſubſtances exhaled to a conve- 
nient-diſtance from the Earth; for thereby the inflection is made the 
 greater,and thereby the colour alſo the more intentezand ſeveral of thoſe 
exhalations being opacous, retleCt ſeveral of thoſe Rays, which, through 
an Homogeneons tranſparent zredinmy: would paſs unſeen ; and therefore we 
ſee, that when there chances to be any clouds fituated in thoſe Regions 
they reflett a ftrong and vivid red. -Now, though one great cauſe of 


the redneſs may be this infleCtion,yet I cannot wholly exclude the colour . 


of the vapours themſelves, which may have ſomething of redneſs in them, 
they being partly nitrous,and partly fuliginous; both which ſtearastinge 
the Rays that paſs through them, as is made evident by looking at bodies 


"through the fumes of Aqwa fort, or ſpirit of Nitre | as the newly menti- 


oned Illuſtrious Perſon has demonſtrated] and alſothrough the {moak of 
a Fire or Chimney. | 
-Having therefore made it probable at leaſt, that the morning and 
evening redneſs may partly proceed from this inflection or refraCtion of 
the Rays,we ſhall next ſhew., how the Oval Figure will be likewiſe caſily 
deduced. | | 
Suppoſe we therefore, EF GH in the ſixth Figxre of the 37. Scheme. 
to repreſent the Earth; ABCD, the Armoſppere; EI, and E L, two Rays 
coming from the Sun, the one from the upper,the other from the —_— 
Limb, 


229 


MickoGRAP HY A. 


Limb, theſe Rays, being by the Atmoſphere inflected, appear to the eye 
at E, as if they had come from the points, N and O; and becaule the 
Ray L has a greater inclination upon the inequality of the. Atmoſphere 
then I, therefore mult it ſuffer a greater infle&tion, and conſequently be 
further clevated above its. true place, then the Ray I, which has aleſs 
inclination, will be elevated above its true place; whence it will 
follow, that the lower fide appearing neerer the upper then really it is, 
and the two /ateral ſides, viz. the right and lett (ide, ſuffering no ſenſible 
alteration from the infleCtion, at leaſt what it does ſuffer, does rather 
increaſe the viſible Diameter then diminiſh it, as I ſhall ſhew by and by, 
the 'Figure of the luminous body mult neceſlarily appear ſomewhat 
Elliptical. 

This. will be more plain, if in the ſeventh Figure of th 37. Scheme we 
ſuppoſe AB to repreſent the ſenſible Horizon FC D EF, the body of the 
Sun really belowit, GHIK, the ſame appearing above it, elevated 
by the infleCtion of the Atmoſphere : For it, according to. the beſt obſer- 
vation, we make the viſible Diameter of the Sun to be about three or 
four and thirty minutes,and the Horizontal refraction according to Ticho 
be thereabout.or ſomewhat more,the lower limb of the Sun E,will be ele- 
vated to 1; but becaule,by hisaccount, the point C will be elevated but 
29. minutes, as having not ſo great an inclination upon the inequality of 
the Air, therefore I G, which will be the apparent refracted perpendicu- 
lar Diameter of the Sun,will be leſs then C G,which is but2g. minutes,and 
conſequently fix or ſeven minutes ſhorter then the unretracted apparent 

Diameter. The parts, D and F, will be likewiſe elevated to H and K, 

whoſe refraction, by reaſon of its inclination, will be bigger then that of 

the point C,though leſs then that of E:therefore will the ſemidiameter I L, 

be wary then L G, and conſequently the ,under fide of the appearing 
Sun more tlat then the upper. 

Now, becauſe the Rays from the right and left ſides of the Sun, ec. 
have been obſerv'd by Rzcciolo and Grimaldus, to appear more diſtant 
one from another then really they are,though(by very manyObſervations 
that I have made for that purpble,with a very good Teleſcope.titted with a 
divided Ruler) I could ncver perccive any great alteration,'yet there be- 
ing really ſome,it will not be amiſs,to ſhew that this alſo proceeds from the 
refaton or infleCtion of the Atmoſphere ; and this will be maniteſt,if we 
conſider - the Atzroſphere as a tranſparent Globe, or at leaſt a tranſparent 
ſhell, encompaſſing an opacous Globe, which, being more denſe then the 

£ medium encompalling it, retracts or inflects all the entring parallel Rays 
into a point or focus,lo that whereſoever the Obſervator 1s plac'd within 
the Atmoſphere, between the tocus and the luminous body, the lateral 
Rays mult neceſlarily be more converg'd towards his eye by the refraQti- 
on or inflection, then they would have been without it 3 and therefore 
the Horizontal Diameter of the luminous body muſt neceſlarily be aug- 
mented. 

This might be more plainly manifeſt to the'eye by the ſixth Figure ; 
but a+. it would be ſomwhat tedious, and the thing being obvious 


: enough 
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enough to be imagin'd by any one that attentively conſiders it, Iſhall ra- 
ther omit it, and proceed to ſhew, that the maſs of Air neer the ſurface of 
theEarth,confiſts,or 1s made up,of parcels, which do very muchdiffer from 
one another in point of denſity and rarity 3 and conſequently the Rays of 
light that paſs through them will be variouſly infletted,here one way.and 
there another,according as they pals ſo or ſo through thoſe differing parts; 
and thoſe parts being always in motion,either upwards or downwards,or 
to the right or left, or in ſome way compounded of theſe, they do by this 
their motion intlect the Rays, now this way, and preſently that way. 

This irregular,unequal and unconſtant infleftion of the Rays of light, 
is the reaſon why the limb of the Sur, Moon, Jupiter, Saturn, Mars, and 
Venus, appear to wave or dance; and why the body of the Starrs appear 
to tremulate or twinkle, their bodies,by this means, being ſometimes ma- 
gnity'd,and ſometimes diminiſhed ; ſometimes elevated, otherwhiles de- 
preſs'd 5 now thrown to the right hand, and then to the left. 

And that there is ſuch a property or unequal diſtribution 'of parts, is 
manifeſt from the various degrees of heat and cold that are found in the 
Air; from whence will tollow a differing denſity and rarity, both as to 
quantity and refraction; and likewiſe from the vapours that are inter- 
pos'd, (which,by the way, Timagine,as to refraction or infleftion, to do 
the ſarie thing, as it they were rarify'd Air 3 and that thoſe vapours that 
aſcend,are both lighter, and leſs denſe, then the ambient Air which boys 
themup; and that thoſe which deſcend, are heavier and more lenſes) 
The firſt of theſe may be found true, it you take a good thick piece of 
Glaſs,and heating it pretty hot in the fire, lay it upon ſuch another piece 
of Glaſs, or hang It in the open Air by a piece of Wire, then looking 
upon ſome far diſtant Object (ſuch as a Steeple or Tree) ſo as the Rays 
from that Object paſs directly over the Glaſs before they enter your eye, 
you ſhall find ſuch a tremulation and wavering of the remote Object, as 
will very much offend your eye: The like tremulous motion you may 
obſerve to be causd by the aſcending ſteams of Water, and the like. 
Now, from the firſt of theſc it is manifeſt, that from the rarifattion of the 
parts of the Air,by heat,there is caus'd a differing refraCtion,and from the 
aſcenſion of the more rarity'd parts of the Air, which are thruſt up by the 
colder, and therefore more condens'd and heavie, is-caus'd an undula- 
tion or wavering of the Object; for I think, that there are very few 
will grant, that. Glaſs, by. as gentle-a heatas may be endur'd by ones 
hand, ſhould ſend forth any of its parts in ſteams or vapours, which does 
not ſeem to be much waſted by that violent fire of the green Glaſs-houſle 3 
bur, if yet it be doubted, let Experiment be further made with that bo- 
dy that is accounted, by Chymiſts and others, the moſt ponderous and 
fix'd in the world ; for by heating of a picce of Gold, and procecding/in 
the ſame manner, you may find the ſame effects. | —, 

This trembling and ſhaking of the Rays, is more ſenſibly caus'd by an 
actual flame, or quick fire, or any thing elſe heated glowing hot ; asby 
a Candle, live Coal, red-hot Iron, or a piece of Silver, and the like : the 
ſame alſo appears very conſficuous, if you look at an Object betwixt 


which 
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which and your eye, the riſing ſmoak of ſome.Chimney 1s interpos'd ; 
which brings into my mind what I had once the opportunity to obſerye, 
which was, the Sun riling to my eye juſt over a Chimney that ſent forth 
a copious ſteam of ſmoak 3 and taking a ſhort Te/eſcope, which T had then 
by me, I obſerv'd the body of the Sun. though it ' was but jult peep d 
above the Horizon, to have its underſide, not onely flatted, and preisd 
inward, as it uſually is when neer the Earth ; but to appear more pro- 
tuberant downwards then if it had ſuffered no retraction at all; and 
belides all this, the whole body of the Sun appear'd to tremble or dance, 
and the edges or limb to be very ragged or indented, undulating or wa- 
ving, much in the manner of a flag in the Wind. 

This I have likewiſe often obſerv'd in a. hot Sunſhiny Summer's day, 
that looking on an Object over a hot itone,or dry hot earth, have found 
the Objef to be undulated or ſhaken, much after the ſame manner. And 
1t-you look upon any remote ObjeCt through a Teleſcope (in a hot Sum- 
mer's day eſpecially) you ſhall tind it likewite to appear tremulous. 'And 
further, if there chance to blow any wind. or that the air between you 
and the Obje& be in a motion or current, whereby the parts of it, both 
rarify'd and condens'd, are fwittly remov'd towards the right or left, it 
then you obſerve the Horizontal ridge of a Hill far diſtant, through a very 
good Teleſcope, you ſhall tind it to wave much like the Sea, and thoſe 
waves w1ll appear to pals the ſame way with the wind. | 

From which,and many other Experiments, tis cleer that the lower Re- 
gion of the Air,cſpecially that part of it which licth necreſt to the Earth, 
has, for the moſt part,its conſtituent parcels varioutly agitated, either by 
heat or winds, by the firſt of which, ſome of them are made more rare, 
and fo ſuffer a leſs refraction ; others are interwoven, cither with aſcend- 
ing ordeſcending-vapours 3 the former of which being more light, and 
ſo more rarify'd,have likewiſe a leſs refraCtion ; the latter being more hca- 
vie, and conſequently more denſc,have a greater. 

Now, .becaule that heat and cold are equally dittus d every way « and 
that the further it is ipread, the weaker ir grows; hence It will tollow, 
that the moſt part of the under Region of the Air wHi be made up ot ſe- 
veral kinds of lextes, ſome whereot will have the properties of Convex, 
others of Concave glajſes which, that may the more intelligibly make- 
out, we will ſuppolc in the eighth Fzexre of the 37. Scheme, that A re- 
preſents an aſcending vapour, which, by reaſon-otits-being-lomewhar 
Heterogeneous tO the ambient Air,js thereby thruſt into a kind of Globular 
form, not any where terminated, bur gradually finiſhed, that 1s, 1t is moſt 
rarity d in the middle about A, fomewhat more condens'd avout B B, 
more then that abour C Cz yet turther,about D DU, almoſt of the fame 
denfity with the ambicnt AirabowE Ez and laſtly, incloicd V, th the 
more dcnle Air F F, fo thattrom A, to FF, there IS. continual in- 
creaſe of denlity. The reaſon of which will be maniiclt, 1t we conhder the 
riting vapour to be much warmer then the ambj:1 heavie Als; tor by 
the coldneſs ot the an:bicnt Air the thell EE will be more refrigerated 
then D D.and that then C C,which will be yet more then B B, and that 
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more then A ; ſo that from F to A, there is a continual increaſe of heat, 
and con{cquently of rarity ; from yyhence it will neceſlarily follow, that 
the Rays of light will be inflected or retracted init, in the ſame man- 
ner as they would beina Concave-glaſe ; for the Rays GKI, G K I will 
beinflected by GK H, GK H, which will eafily follow from what I be- 
tore explained concerning the inflection of the Atmoſphere. 

On the other ſide, a deſcending vapour,or any part of the air included 
by an aſcending vapour,w1ill exhibit the fame etleCts with a Convex lems ; 
for,it we ſuppole,in the former Figure,the quite contraty conſtitution to 
that laſt delcrib'd ; that 1s, the ambient Air F F being hotter then an 
part of that matter within any circle, therefore the coldeſt part mutt 
necetlarily be A, as being fartheſt remov'd from the heat, all the 
intermedyate {paces will be gradually diſcriminated by the continuall 
mixture of heat and cold, ſo that it will be hotter at EE, then D D, in 
DD then CC, in CC thenBB, andin B B then A. From which, a like 
retraction and condenſation will tollow 5 and conſequently a letter or 
greater refraction, fo that every included part will retra&t more* then the 
including, by which means the Rays, GKI, GK I, coming {rom a Starr, 
or ſome remote Object, are ſo inftlected, that they will again concurr and 
mect, in the point M. By the interpolition therefore of this deſcending 
vapour the vilible body of the Star, or other Object, is very much aug- 
mented, as by the former it was diminiſhed. 

From the quick conſecutions of theſe two,one after another, between 
the Object and your eye.cauſed by their motion upwards or downwards, 
proceeding from their levity or gravity, or to the right or left, proceed- 
ing trom the wind, a Starr may appear, now bigger, now leſs, then really 
It would otherwiſe without them 3 and this is that property of a Starr, 
which is comryonly call'd twinkling, or ſcintillation. 

The reaſon why a Star will now appear of one colour,now of another, 
which for the molt part happens when tis neer the Horizon, may very 
calily be deduc'd fromits appearing now in the middle of the vapour, 
other whiles ncer the edge; for if you look againſt the body of a Starr 
with a Teleſcope that has a pretty deep Convex Eye-glaſs, and fo order it, 
that theStar may appear ſometimes In one place,and-lometimes in another 
of it;zyou may perceive this or that particular colour to be predominant 
in the apparent Figure of the Starr, according as it is more or leſs remote 
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from the middle of the Lens. This T had here further explain'd, but that 


_ it does more properly belong to another place. © — 

] ſhall therefore onely add ſome tew Quzries, which the confideration 
of theſe particulars hinted, and ſo finiſh this Scion. 

And the fir{tÞ ſhall propound 1s, Whether there-may notbe-made an 
artificial tranſparent body of an exa&t Globular Figure that ſhall ſo 
inflect or retraCt all the Rays, that,coming from one point, tall-upon any 
Hemiſphere of it; that every one of them may meet on the oppoſite ſide, 


and croſs one another exactly in a point ; and that it may do the like alſo 


with all the Rays that, coming from a /ateral point, fall upon any other. 


Hemiſphere; tor if ſo, there were to be hoped a peztection of Dioptricke. 
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and a tranſmigration into heaven, even whil'ft we remain here upon earth 
inthe fleſh, and a deſcending or penetrating into the center and inner- 
molt recefles of the earth, and all earthly bodies; nay, it would opennot 
onely a Cranney, but a large window (as I may fo ſpeak) into the Shop of 
Nature, whereby we might be engbled to ſee both the tools and opera- 
tors, and the very manner of the operation it ſelf of Nature this, could 
it be cflefted, would as farr ſurpaſs all other kind of perſpeCtives as the 
vaſt extent of Heaven does the ſmall point of the Earth, which diſtance 
it would.immediately remove, and unite them, as 'twere, into one,at leaſt, 
that there ſhould appear no more diſtance between them then the length 
of the Tube, into the ends of which theſe Glafles ſhonld be-n ſerted : 
Now, whether this may not be ctiected with parcels of Glals of ſeveral 


denſities, I have ſometimes proceeded fo farr as to doubt (though in 


truth, as to the general,” 1 have wholly deſpair'd of it) tor I have often 
obſerv'd in Optical Glafles a very great variety of the parts, which are 
commonly called Veins; nay, ſome of them round cnough (tor they are 
for the moſt part, drawn out into ſtrings) to conſtityte a kind of lems. 

This I ſhould further proceed to ope, had any one been fo in- 
quiſitive as to have found out the way of making any tranſparent body, 
either more denſe or more rare; for then it might be poſſible to compoſe 
a Globule that ſhould be more denle in the middle of it, then -in any 
other part, and to compole the whole bulk, fo as that there ſhould be a 
continual gradual tranſition from one degree of denſity to another ; ſuch 
as ſhould be found requilite for the delired inflection of the tranſmigra- 
ting Rays; but of this enough at preſent, becauſe I may ſay more of it 
when I ſet down my own I rimls concerning the melioration of Dzoptricks, 
where I ſhall enumerate with how many ſeveral ſubſtances I have made 
both Aicroſcopes, and Teleſcepes, and by what and how many, ways : Let 
ſuch as have leiſure and opportunity tarther conſider it. 

The next Quary ſhall be, whether by the ſame colleCtion of a more 
denſe body then the other, or at leaſt, of the denſer part of the other, 
there might not be imagin'd a reaſon of the apparition of ſome new fivd 
Stars, as thoſe in the Swan , Caſſzope's Charr, . Serpentarius, Piſcts , Ce- 
t#5, &C. | 

Thirdly, Whether it be poſſible to define the height of the Atmoſphere 
from this infleCcion of the Rays, or from the Quickjilver Experiment of 
the rarifaction or extcnlion of the Air. Soi 

Fourthty; Whether+the-diſparity-between the upper.and under Air be 
-not-ſometimes {o-preat,-asto-make arctietting fuperficies;-Fhavehadtc- 
veral Obſervations which ſcem to have proceeded from ſome fuch cauſe, 


but it would be roo long to relate and-examine them. An Experiment,. 


alſo ſomewhat analogous to this, I have made with Salt-water and Freſh, 
which two liquors,in moſt Politions,ſeem'd the ſame, and not to be fepa- 
rated by any determinate ſupertictes, which ſeparating ſurface yet in tome 

other Pofitions did plainly appear. - ! 
And if fo, Whether the reaſon of the equal bounding or terminus cf 
the under parts of the clouds may not proceed trom this cauſe 3 whether, 
| iccondly, 
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ſecondly, the Reaſon of the apparition of many Suns may not be found 
out, by conſidering how the Rays of the Sun may lo be reflefted, as to 
deſcribe a pretty true Image of the body,as we find them from any regu- 
lar Superficies. Whether alſo this may not be found to cauſe the appa- 
rition of ſome of thoſe Parel:z, or counterfeit Suns, which appear colou» 
red,by refratting the Rays ſo, as to make the body of the Sun appear in 
quite another place then really it is. But of this more elſewhere. 

5. Whether the Phenomena of the Clouds may not be made out by 
this diverſity of denſity in the upper and under parts of the Air, by 
ſuppoſing the Air above them to be much Highter then they themſelves 
are, and they themſelves to be yet lighter then that which is ſubjacent 
to them,. many of them ſecming to be the ſame ſubſtance with the Cob- 
webs that fly in the Air after a Fog. 

Now that ſuch a conſtitution of the Air and Clouds, if ſuch there be, 


may be ſufficient to perform this etfe&t, may be confirm'd by this Expe- 


riment. -_ - | | 

Make as\{trong a Solution of Salt as you are able, then filling a Glaſs 
of ſome depth halt full with it, fill the other halt with freſh Water, and 
poyle a little Glaſs-bubble, fo as that it may ſink pretty quick in freſh 
Water, which take and put into the atorciaid Glaſs, and you ſhall tind 
it to fink till it comes towards the middle, where it will remain fixt, 
without moving either upwardsor downwards. And by a ſecond Ex- 
periment, of poiſing ſuch a bubble in water; whoſe upper part iswarmer, 
and conſequently lighter, then the under, which 1s colder and heavier 3 
the manner of which tollows in this next Quzry, which is, 
.- 6. Whether the rarifaction and condenſation of Water be not made 
after the ſame manner, as thoſe effects are produc'd in the Air by heat z 
for I once pois'd a ſeal'd up Glaſs-bubble fo exa&ly, that never ſo ſmall 
an addition would make it fink, and as ſmall a detraction make it ſwim, 
which ſuffcring to reſt in that Veſlel of Water for ſome time, Talwayes 
tound it about noon to be at the bottom of the Water, and at night, and 
in the morning, at the top : Imagining this to proceed from the Rari- 
taction of the Water, caus d by the heart, I ade tryal, and found moſt 
true 3 for I was able at any time, either to depreſs, or raiſe it, by heat 


and cold ; for if I let the Pipe ſtand for ſome time in cold water, I 
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has ſometimes ſo {lowly increaſed, that I have obſerved the Bubble to be 
ſome hours in paſling between the top and. bottom. 

S: Whether the appearance of the-Pike of Tenerif, and feveral other 
high Mountains, at ſo much greater a diſtance then ſeems to agree with 
their reſpective heights, be not to be attributed to the Curvature of the 
viſual Ray, that is made by its paſſing obliquely through ſo differingly 
Denſe a Medium from the top to the eye very far diſtant in the Hort- 
zon : For ſince we have already, I hope, made tt very probable, that 
there is ſuch an i»fledion of the Rays by the dittering denſity of the 
parts of the Air and lince T have found , by ſeveral Experiments made 
on places comparatively not very high, and have yet tound the preſſure 
ſuſtain'd by thoſe parts of the Air at the top and bottom, and allo their 
diftcring Expantions very conſiderable : Inſomuch that I have found the 
pretiure of the Atmoſphere lighter at the top of St. Pax! s Steeple in Lon- 
don { which is about two hundred foot high ) then at the bottom by a 

OO, fixticth or fifticth part, and. the expanſion at the top greater then that at 
: the bottom by neer about ſo much allo ; for the Mercarial Cylinder at the 
bottom was about 39. inches, and at the top halt an inch lower; the Air | 
alio-included inthe Weather-glaſs,that at the bottom fill'd only 155. ſpa- 
ces, at the top fill'd 158. though the heat 'at the top and bottom was 
found exactly the ſame witha ſcal'd Thermometer: I think it very rational 
to ſuppoſe , that the greateſt Curvature of the Rays is made neareſt the 
Earth,and that the infleCtion of the Rays, above 3. or 4. miles upwards, is 
very inconliderable, and therefore that by this means ſuch calculations of 
the height of Mountains, as are made from the diſtance they are viſible in 
the Horizon,from the ſuppoſal that that Ray is a {traight Line (that from 
the top of the Mountain 1s, as'twere, a Tangent to the Horizon whence it 
is ſeen) which really is a Cxrve, is very erroneous. Whence, I ſuppoſe,pro- 
ceeds the reaſon of the exceedingly differing Opinions and Aflertions of 
ſeveral Authors, about the height of ſeveral very high Hills. 

8. Whether this Inflection of the Air will not very much alter the ſup- 
poſed diſtances of the Planets, which ſeem to have, a very great depen- 
dence upon the Hypothetical refraction or inflection of the Air, and that 
refraction upon the hypothetical height and denſity of the Air: For 
ſince ( as I hope ) Fhave here ſhewn the Air to be quite otherwiſe then 
has been hitherto ſuppos'd, by manifeſting it to be, both of a vaſt , at 
leaſt an uncertain, height, and of an unconſtant and irregular denſity ; 
It muſt neceflarily follow, that its jnfle&ion muſt be —_ accordingly : 
And therefore we may hence learn, upon what-ſure grounds all the A- 
{tronomers hitherto have. built, who have calculated the diſtance of the 
Planets from their Horizontal Parallax; for ſince the Refrattion and Pa- 
rallax are fo nearly ally'd, that the one cannot be known without the 
other, eſpecially by any wayes that have been yet attempted, how uncer- 
tain mult-the Parallax be,when the Refractionis unknown? And how eaſte 
is it tor Aſtronomers to atſign what diſtance they pleaſe to the Planhets.and 
defend them,when they have ſuch a curious ſ#bterfuge as that of RefraCti- 
on, wherein a very little varlation will allow them liberty enough to place 
the Celeſtial Bodies at what diſtance they pleaſe. if 
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If therefore we would come to any certainty in this point, we muſt go 
other wayes to work 3 and asT have here examined the height and retra- 
ive property of the Air by other wayes then are uſual , ſo muſt we 


| find the Parallax of the Planets by wayes not yer praCtiſed ; and to this 


end, I cannot imagine any better way, then the Obſervations of them by 
two perſonsat very far diſtant parts of the Earth, that lye as neer as may 
be under the ſame Meridian, or Degree of Jongitude , but differing as 
much in latitude, as there can be places conveniently found : Theſe two 
perſons, at certain appointed times, ſhould (asnear as could be ) both 
at the ſame time, obſerve the way of the Ao0n, Mars, Venus, Jnpiter, 
and Saturn, among(t the fixt Stars, with a good large Teleſcope, and ma- 
king little Iconilmes, or pictures, of the ſmall fixed Stars, that appear to 
each of them to lye in or near the way of the Center of the Planet, and 
the exaC@t meaſure of the apparent Diameter ; from the comparing of 
ſuch Obſcrvaticns together, we might certainly know the true diſtance, 
or Parallax, of the Planet. And having any one true Parallax of theſe 
Planets, we might very eaſily haye the other by their apparent Diame- 
ters, which the Teleſcope likewiſe affords us very accurately. And thence 
their motions might be much better known, and their Theories more ex- 
aCtly regulated. And for this purpoſe I know not any one place more 
convenient for ſuch an Obſervation to be made in, then in the Iſland of 
St. Helena, upon the Coaſt of Africk, which Ilyes about ſixteen degrees 
to the Southwards of the Line, and is very near, according to the Jateſt 
Geographical Maps, in the ſame Meridian with Londoz 3 for though 
they may not perhaps lye exactly in the ſame, yet their Obſeryations, 
being ordered according to what I ſhall anon ſhew, it will not be diffi- 
cult to find the true diſtance of the Planet. But were they both under 
the ſame Meridian, it would be much better. 

And becauſe Obſervations may be much eaſier, and more accurately 
made with good Teleſcopes, then with any other Inſtrutnents, it will nor, 
I tuppoſe, ſeem impertinent to explain a little what wayesI judge moſt 
fir and convenient for that particular. Such therefore as ſhall *be the 
Obſervators for this purpoſe, ſhould be furniſhed with the beſt Teleſcopes 
that can be had, the longer the better and more exact will their Obſer- 
vations be, though they. are ſomewhat the more difficultly manag'd. 
Theſe ſhould be fitted with a Rete, or divided Scale, plac'd at ſuch a di- 
ſtance within the Eye-glaſs,that they may be diſtinctly ſeen,which ſhould 


be the meaſures of minutes -and teconds3-by this Inſtrument each Ob-" 


ſervator ſhould, at certain prefixt times, obſerve the Moon, or other 
Planet, in, or very near. the Meridian 3 and becauſe it may be very diffi- 
cult to find two convenient ſtations that will happen to be juſt == the 
ſame Meridian, they thall, each of them, obſerve the way of the Planet, 
both for an hour betore, and an hour- after, it arrive at the Meridian 
and by a line, or ſtroke, among(t the ſmall fixed Stars, they ſhall denote 
out the way that each of them obſerv'd the Center of the Planet to be 
moy'd in for thoſe two hours : Theſe Obſervations each of them ſhall 
repeat for many dayes together, that both it may happen, that m_ of 

| them 
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__ full ſixty nine degrees diſtant. And this would much more accurately, 
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them may ſometimes make their Obſervations together, and that from 
divers Experiments we may be the better aſlured of what certainty and 
exaCtneſs ſuch kind of Obſervations are like to prove. And boos ma- 
ny of the Stars which may happen to come within the compals of ſuch 
an coniſm, or Map, may be ſuch as are only viſible through a good Tele- 
ſcope, whole Poſitions perhaps have not been noted, nor their longitudes, 
or latitudes, any where remarked; therefore each Obſervator ſhould in- 
deavour to inſert ſome fixt Star,whoſe longitude, and latitude, is known ; 
or with his Teleſcope he ſhall find the Poſition of ſome notable teleſcopical 

Star, inſerted in his Map, to ſome known fixt Star, whole place in the Zo- 

diack is well defin'd. Y 

Having by this means found the true diſtance of the Moon, and ha- 
ving obſerved well the apparent Diameter of it at that time with a good 
Teleſcope, it is ealte enough, by one ſingle Oblervation of the apparent 
Diameter of the Moon with a good Glaſs, to determine her diſtances 
in any other part of her 0rbit, or Dragon, and conſequently, ſome few 
Obſervations will tell us, whether ſhe be mov'd in an E/ipfs, (which, by 
the way, may alſo be found; even now, though I think we are yet igno- 
rant of her true diſtance) and next ( which without fuch Obſervari- 
ons, I think, we ſhall not be ſure of ) we may know exactly the bigneſs of 
that-E/ipſis, or Circle, and her true velocity in each part, and thereby be 
much the better inabled to find out the true cauſe of all her Motions. 
And though, even now alſo, we may, by ſuch Obſervations in one ſtati- 
on, as here at London, obſerve the apparent Diameter and motion of the 
Moon in her Dragoz, and conſequently be inabled to meke a better 
gheſs at the Specres or kind of Curve, in which ſheis moyd, that is, 
whether it be ſpherical, or e/iptical, or neither, and with what propor- 
tional velocities ſhe is carried in that Curve; yet till her true Para//ax 
be known, 'we cannot determine either. 

Next, for the true diſtance of the Sun, the beſt way will be, by accu- 
rate Obſervations, made in both theſe forementioned ſtations, of ſome 
convenient Eclipſe of the Sun, many of which may ſo happen, as to be 
ſeen by both; for the Perxmbra of the Moon may, if ſhe befixty Semi- 
diameters diſtant from the Earth, and the Sun above ſeven thouſand, ex- 
tend to about ſeventy degrees on the Earth , and conſequently be ſeen 
by Obſervators as far diſtant as London, and St. Helena, which are not 
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then any way that has been yet uſed, determine the Parallax;=and-d>—- 
ſtance, of the Sun; for as for the Horizontal Parallax I have already 
ſhewn it ſufficiently uncertain ; nor 1s the way of finding it by the Eclipſe 

of the Moon any other then hypothetical z and that by the difference of 
the true and apparent quadrature of the Moon is leſs not uncertain, wit- 
neſs their Dedittions from it, who have made ule of it ; for Yexdeline puts . 
that difference to be but 4'. 30". whence he deduces a vaſt diſtance of 
the Sun, asT have before ſhewn. Kicciolo makes it full 30%, 00. but Rez- 
xoldws, and Kircher, no leſs then three degrees. And no wonder, for it 
we examine the Theory, we ſhall figd it fo complicated 3 
tres. Firit, 
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Firſt, From the irregular ſurface of the Moon, and from ſeveral Paral- 


laxes, that unleſs the Dichotomy happen in the Nonageſims of the Felip- 
tick, and that in the Meridian, cc. all which happen ſo'very ſeldom, 
that it is almoſt impoſſible to make them otherwile then uncertainly. 
Belides, we are not yet certain, but that there may be ſomewhat about 
the Moon analogxs to the Air about the Earth, which may cauſe a refra- 
Ction of the light of the Sun, and conſequehtly make a great difference 
in the apparent dichotomy of the Moon. Their way indeed is very 
rational and ingenious 3 and {ſuch asis much to be preferr'd before the 
way by the Horizontal Parallax, could all the uncertainties be remov'd, 
and were the true diſtance of the Moon known. 

But becauſe we find by the Experiments of Verdiline, Reinoldus, &c. 
that Obſervations of this kind are very uncertain alſo: It were to be 
wiſht, that ſuch kind of Oblervations, made 'at two very diſtant ſtati- 
ons, were promoted. And it 1s ſo much the more delirable, becauſe, from 
what I have now ſhewn of the nature of the Air; it is evident,” thit the 
refraftion may be very much greater then all the Aſtronomers hitherto 
have imagined it : And conſequently, that the diſtance of the Moon, and 
other Planets, may be much letle then what they have hitherto made 
it. 


dow of the Earth to be much ſhorter thenit can be made by the other 
Hypotheſis of retraction, and conſequently, the Moon will not ſuffer an 
Ecliple, unleſs it comes very much nearer the Earth then the Aſtronomers 
hitherto have ſuppoſed it. 
Secondly, There will not in this Hypotheſts be any other ſhadow of the 
Earth, ſuch as Kepler ſuppoſes, and calls the Penumbra, which is the ſha- 
dow of the retracting Atmoſphere; tor the bending of the Rays being al- 
together caus'd by Taftedion, as I have already thewn, all that parr 
which is alcribed by Kepler, and others attar him; to the Penumbra, or 
dark part, which 1s without the #-bra terre, does clear vaniſh; for in 
this Hypotheſes there is no retracting ſurtace of the Air, and conſequently 
there can be no ſhadows, ſuch.as appear inthe ninth Figure of the 37. 
Scheme, wherelet ABCD. repreſent the Earth, and EFGH the 4t- 
moſphere,which according to Keplers ſuppolition,is like a Spharre of Water 
terminated. with an cxact ſurface EF GH, let the lines MF, LB, ID, 
K H, repreſent the Rays of rhe Sun; tis. manifeſt, that all the Rayes be- 
tween L B, and I'4D, will be rctlected by-the-{urtaee-of-the-Earth 


=*BAD, and confequently;*the conical ſpace BOD would be dark and 


obſcure; but, ſay the followers of Kepler, the Rays between M F, and 


LB, and between I D, and KH, falling on the Atmoſphere, are-re- 


fraCted, both at their ingreſs and egrels out of the Atmoſphere, nearer to- 
wards the Axis of the ſparical == CO, and conſequently, inlighten 
a great part af that former dark Cone, and thorten, and contra&t, its top 
toN. Ant becauſe of this Reflection of theſe Rays, ſay they, there' 1s 
ſuperinduc'd another ſhell of adark Cone FP H, whoſe ApexP is yet 
further diſtant from the Earth : By this Pexawbra, ſay they, the. Moon 
| : | 1$ 


For firſt, this Inflection, I have here propounded, will allow the ſha- 
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1s Eclipled, for it alwayes paſſes between the lines 1 2, ani 


4. | | 
c To which I ſay, That if the Air be ſuch, asI have newly ſhewn it to 
be, and conſequently cauſe ſuch an inflection of the Rays that fall into 
it, thoſe dark Penambra's FYZLQ, HXVT, andORPS. willall va- 
niſh. For it we ſuppoſe the Air indefinitely extended, and- to be no 
where bounded with a determinate refraCting ſurface, as I have thewn 
it uncapable of having, from the nature of it; it will tollow, that the 
Moon will no where be totally obſcured, but when it 1s below the Apex 
N, of the dark blunt Cone of the Earth's hadow:Now,from the ſuppoli- 
tion, that the Sun 1s diſtant about ſeven thouſand Diameters, the point 
N, according to calculation, being not above twenty five terreſtrial Se- 
midiameters from the Center of the Earth : It follows, that whenſocver 


the Moon cclipſed 1s totally darkned, without affording any kind of 


light, it muſt be within twenty five Semidiameters of the Earth, and con- 
ſequently much lower then any Aſtronomers have hitherto put it. 

This will ſeem much more conſonant to the reſt of the ſecundary Pla- 
nets; for the higheſt of Jupiter's Moons 1s between twenty and thirty 
Jovial Semidiameters diſtant from the Center of J#piterz and the Moons 
of Saturn much about the ſame number of Saturnial Semidiameters from 
the Center of that Planet. | 

But theſe are but conjectures alſo,and muſt be determin'd by ſuch kind 
of Obſervations asI have newly mention'd. - 

Nor will it be difficult, by this Hypotheſes, to ſalve all the appearances 
of Ectlipſes of the Moon, for in this Hypotheſes alſo, there will be,on each 
fide of the ſhadow of the Earth, a Pexumbra, not caus'd by the Retracti- 
on of the Air, as in the Hypotheſes of Kepler; but by the faint inlight- 
ning of it by the Sun : For if, inthe ſixth Figure,we ſuppoſe ESQ_ and 
GSR.,to be the Rays that terminate the "= jm from either hide of the 
Earth z E SQ coming from the upper limb of the Sun, and G SR from 
the under ; it will follow, that the ſhadow of the Earth, within thoſe 
Rays, that js, the Cone GSF, will be totally dark. But the Sun being 
not a point, but a large area of light, there will be a ſecondary dark 
Cone of ſhadow E Þ G, which will be caus'd by the earth's hindring 
part of the Rays of the Sun from falling on the parts G PR, and EP Q. 
of which halved ſhadow, or Perumbra, that part will appear brighteſt 
\ which lyes neareſt the terminating Rayes GP, and EP, and thofe dar- 
kerthat-lye-neareſt-to--G S,--and..E S : when therefore the Moon ap- 
_ quite dark in the middle of the Eclipſe,ſhe mutt be betow $;thar 1s, 

etween $ and F; when ſhe appears lighter near the middle. of the 
Eclipſe, ſhe muſt paſs ſome where between R Q and S; and when the 
is _ light through the whole Eclypſe, ſhe mult pals between RQ., 
and P, 


Oblery. 
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Obſerv. LIX. Of multitudes of ſmall Stars diſcoverable by the 
Teleſcope. 


Aving, in the laſt Obſervation, premis d ſome particulars obſervable 
inthe medinm,through which we mult look upon Celeſtial Objects, 
I ſball here add one- Obſervation of the Bodics themiclves ; and for a 
ſpecimen T have made choice ot the Pleiades, or ſeven Stars, commonly fo 
called ( though in our time and Climate there appear no more then ix 
tothe naked cyc ) and this I did the rather, becauſe the deſervedly fa- : 
mous Galileo, having publiſht a Picture of this Afteriſere, was able, it 
ſeems, with his Glaſs to diſcover no more then thirty ſix, whereas with a 
pretty good twelve foot Telefcope.bY wich I drew this 38 Zconiſnr,l could 
very plainly diſcover ſeventy eight, placed inthe order they are ranged 
in the Figure, and of as many ditlcring Magnitudes as the Afterisks, 
wherewith they arc Marked, do ſpecihe ; there being no leſs then tour- 
teen ſeveral Magnitudes of thoſe Stars, which arc compris'd within the 
draught, the biggeſt whereof is not accounted greater then one of the 
third Magnitude ; and indeed that account 1s much too big,it it be &0m- 
pared with other Stars of the third Magnitude, eſpecially by the help of 
a Teleſcope; for then by it may be percetv'd, that its ſplendor, to the na- 
ked eye, may be ſomewhat augmented by the three little Stars immedi. 
ately above it, which are near adjoyning to 1t. The Teleſcope allo diſco. 
vers a great variety, evenin the bigneſs of thoſe, commonly reckon'd, of 
the firſt; ſecond, third, fourth, fifth, and ſixth Magnitude 3 ſo that ſhould 
they be diſtinguiſh'd thereby, thole {1x Magnitudes would, at lcaſt, af- 
ford no leſs then thrice that number of Magnitudes, plainly enough di- 
ſtinguiſhable by their Magnitude, and brightneſs; ſo that a good twelve 
toot Glaſs would afford us no leſs then twenty five ſeveral Magnitudes. 
Nor are theſe all, but a longer Glaſs does yet further, both more nicely 
diſtinguiſh the Magnitudes of thoſe already noted, and alſo diſcover fe- 
veral other of ſmaller Magnitudes, not diſcernable by the twelve foot 
Glaſs: Thus have been able, with a good thirty {1x foot Glaſs, to diſco- 
| ver many more Stars in the Plezades then are here delineated, and thoſe 
of three or four diſtin&t Magnitudes leſs then any of thoſe {potsof the 
fourteenth Magnitude. And by the twinkling of divers other places of 
this Aſteriſme, when the Sky was very clear, I am apt tothink, that with 
| - Tonger Glaſſes, or ſuch as would bear a bigger apertare, there might be____-_. 
diſcovered multitudes of other ſmall Stars, yet inconſpicuous. . And 1n- = 
deed, for the diſcovery of ſmall Stars, the bigger the aperture be, the 
better adapted is the Glaſs 3 for though perhaps it does make the ſeveral 
ſpecks more radiant, and glaring, yet by that means, uniting more Rays 


yery near to one point; it does make many of thoſe radiant points conſpt- 
K-k | ©Yous, 
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cuous, which, by putting on a leſs aperture, may be found to vaiith ; 
and therefore, both tor the diſcovery of the fixt Star, and for finding the 
Satellites of Jupiter, betore1t be out of the day, or twilight, I alwayes 
leave the Object-glaſs as clear without-any aperture as I can , and have 
thereby been able to diſcover the Satc//ites a long while betore ; I was 
able to diſcern them, when the ſmaller apertzres were put on; and at o- 
ther times, to ſee multitudes of other ſmaller Stars, which a ſmaller aper- 
ture makes to diſappear. 

In that notable 4ſteriſm alſo of the Sword of 0r:02, where the ingeni- 
ous Monſieur Hugens van Zalichem has diſcovered only three little Stars 
in a cluſter, I have with a thirty 1x foot Glaſs, without any aperture (the 
breadth of the Glaſs being about ſome three inches and a halt )diſcover'd 
five, and the twinkling of divers others. up and down in divers parts of 
that ſmall milky Cloud. 

So that 'tis not unlikely, but that the meliorating of Teleſcopes will at- 
. ford as great a variety of new Diſcoveries in the Heavens, as better 2/- 
croſcopes would among ſmall terreſtrial Bodies, * and both would give us 
infinite cauſe, more and more to admire the omnipotence of the Crea- 
tor. 
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Obſerv. LX, Of the Moon. 


Aving a pretty large corner of the Plate for the ſeven Starrs, void, 

for the filling it up, I have added one ſmall Specimen of the ap- 
pearance of the parts of the Moon, by deſcribing a ſmall ſpot of it, which, 
though taken notice of, both by-the Excellent Hevelins, and called Mons 
Olympus (though I think ſomewhat improperly, being rather a vale) and 
repreſented by the Figure X, of the 38. Scheme, and allo by the Learn'd 
Ricciolus, who calls 1t Hipparchws, and deſcribes it by the Figure Y, yet 
how far ſhort both of them come of the truth, may be ſomewhat per- 
ceiv'd by the draught, which I have here added of it, in the Figure Z, 
( which I drew by a thirty foot Glaſs, in OFober 1664. juſt before the 
Moon was half inlightned) but much better by the Reader's diligently 
obſerving it himſelt, at a convenient time, witha Glaſs cf that length, 
and much better yet with one of threeſcore foot long ; for through theſe 
— It appears a-very-ſpacious Vale, incompaſled with a ridge of H:lls, not 
very high in compariſonof many other inthe Moon, nor yet very ſteep. 
The Vale it ſelf A BCD, is much of the figure of a Pear, and from ſe- 


veral appearances of it, ſeems to be ſome very fruitful place, that is,” to - 


have its ſurface all covered over with ſome kinds of vegetable ſubſtan- 
ces; for in all poſitions of the light on it, itſeems to give a much fainter 
refleftion then the more barren tops of the incompaſiing Hills, and thoſe 
a-ruch fainter then divers other cragged, chalky, . or rocky Mountains 


of the Mooh. Sothat I am not unapt to think, that the Vale may have - 


Vegetables 
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Vegetables ara/ogs towur Graſs, Shrubs, and Trees 3 and moſt of theſe | 

incompaſling Hills may be covered with lo thin a- vegetable Coat, as we | | 

may obſerve the Hills with us to be, fuch as the ſhort Sheep paſture which 

covers the Hills of Sa/7sbury Plains. | 

Up and down in ſeveral parts of this place here deſcrib'd ( asthere { 

are multitudes in other places all over the furtace of the Moon) ma | 

be perceived ſeveral kinds of pits, which are ſhap'd almoſt like a diſh, [ 

ſome bigger, ſome leſs, ſome ſhallower, ſome deeper, that is, they ſ.em | 

to be a hollow Hemiſphere, incompatled with a round rifing bank, as if ; 

the ſubſtance in the middle had been digg d up, and thrown on either 1 

ſide; Theſe ſeem to me to have been the effects of ſome motions within 
. the body of the M6on, aralogus to our Earthquakes, by the eruption 

ot which, asit has thrown up a brim, or ridge, round about, higher then "2 

the Ambient ſurface of the Moon, ſo has itlctt a hole, or depreſſion, in | 
' the middle, proportionably lower z divers places reſembling ſome of | 

theſe, I have obicrv'd here in England, on the tops of ſome Hills, which 

might have been caus d by ſome Earthquake in the younger dayes of the 

world. But that which docs moſt.incline me to this belief, is. firſt, the 

generality and diverlity of the Magnitude of theſe pits all over the bo- 

dy of the Moon. Next, the two experimental wayes, by which I have 

made a repreſentation of them. | 

The firſt was with a very ſoft and well temper'd mixture of Tobacco- 

pipe clay and Water, into which, 1t I let fall any heavy body, as a Bul- 

let, It would throw up the mixture round the place, which for a while 

woul4 make a repreſentation, not unlike theſe of the Moon ; but con- 

{idering the ſtate and condition of the Moon, there ſeems not any proba- | 

bility to imagine, that it ſhould proceed from any cauſe azalegus to this C0 

{cr 1t would be diffcult to imagine whence thoſe bodies ſhould come ; 

and next, how the ſubſtance of the Moon ſhould be fo ſoft 3 but if a 

Bubble be blown under the ſurtace of it, and ſutfer'd to riſe, and break ; 

or if a Bullet, or other body, ſunk in it, be pull'd out from it, theſe de- 

arting bodies leave an impreſſion on the ſurface of the mixture; exact] 


Wi; 
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like theſe of the Moon, fave that theſe alſo quickly ſubſide and vaniſh. + ; | \ 
But the ſecond,” and moſt notable, repreſentation was, what I obſerv'd 'd 
in a pot of boyling Alabaſter, for there that powder being by the crupti- + — 


on of vapours reduc'd toa kind of fluid conliſtence, if,whil'it it boyls, it = - 
be gently-remov'd beſides the-ire , the-Alabafter-prefently cealing to 
boy]; the whole ſurface, eſpecially that where fome of the laſt Bubbles = 
haveriſen, will appear all over covered with ſmall pits, exaCtly ſhap'd | i= 
like theſe of the Moon, and by holding a lighted Candlein a large dark | | 
Room. indivers poſitions to this.Jurtace, you may exaCtly repreſent all x 

the Phenomena of theſe pits inthe Moon, according as they are more or 
I-{s1nlightned by the Sun. 

And that there may have been in the Moon ſome ſuch -motion as ; 
this, which may have made theſe pits, will ſeem the more probable, | 
it we ſuppoſe it like our Earth, for the Earthquakes here with us ſeem | | 
to proceed from ſome ſuch cauſe, as the boyling of the pot .of Ala- - —_ 
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baſter , there ſeeming to be generated in the Earth from ſome. ſubter- 
raneous fires, or heat, great quantities of vapours, that is, of expan- 
ded aerial ſubſtances, which not preſently finding a - paſlage through the 
ambient parts of the Earth, do, as they are increaſed by the ſupplying 
and generating principles, and thereby ( having not ſufficient room to 
expand themſelves _) extreamly condens'd, at laſt overpower , with 
their elaſtick properties, the reſiſtence of the incompaſling Earth, and 
lifting it up, or cleaving it, and fo ſhattering of the parts of the Earth 
above it, do at length, where they find the parts of the Earth above them 
more looſe, make their way upwards, and carrying a great part of the 
Earth before them, not only raiſe a {mall brim Fo about the place,out 
of which they break ,- but for the moſt part conſiderable high Hills and 


Mountains, and when they break from under. the Sea, divers times, 


mountainous Iflands ; this ſeems confirm'd by the Yulcans in ſeveral 
places of the Earth; the mouths of which, for the moft part, are incom- 
paſſed with a Hill of a conſiderable height, and the tops of thoſe Hills, 
or Mountains, are uftrally ſhap d very much like theſe pits, or diſhes, ot 
the Moon : Inſtances of-this we have in the deſcriptions of #tra in 8- 
ctly, of Hecla in Iceland, of Temerif in the Canaries, ct the ſeveral Yul- 
cans in New-Spain, deicrib'd by Gage, and more eſpecially 1n the erupti- 
on of late years in one of the Cazary I[Jinds. In all of which there is not 
only a conliderable high Kill raiſed about the mouth of the Y#lcar , bur, 
like the ſpots of the Moon, the top of thoſe Hills are like a diſh, or ba- 
fon. And indeed, if oneattentively confider the nature of the thing, 
one may find ſufficient reaſon to judge , that it cannot be otherwiſe ; for 
theſe eruptions, whethcr of fire, or ſmoak, alwayes rayſing great quan- 
tities of Earth before them, muſt neceſlarily, by the tall of thoſe parts 


- ON Elther ſide, raiſe very conſiderable heaps. 


Now, both from the figures of them, and from ſeveral other cir- 
cumſtances; theſe pits in the Moon ſeem to have been generated 
much after the ſame manner that the holes inAlabaſter, and the Y#l- 
cans of the Earth are made. For firſt, it is not improbable, but thar 


. the ſubſtance of the Moon may be very much like that of our Earth, 


that is, may conſiſt of an earthy, ſandy, or rocky ſubſtance, in ſeveral of 
ts ſuperficial parts, which parts being agitated, undermin'd, or. heav d 
up, by eruptions of vapours, may naturally be thrown intothe ſame 


kind of figured holes, as the ſmall duſt, or powder of Alabaſter. Next, 
it is not improbable, but that there may be generated, within the body” 


of the Moon, divers ſuch kind of internal fires and heats, as may pro- 
duce ſuch Exhalations; for ſince we can. plainly enough diſcover with a 
Teleſcope , that there are multitudes of ſuch kind of eruptions in the 
body of the Sun itſelf, which is accounted the moſt noble Xtherial bo- 
dy, certainly we need not be much ſcandaliz'd at ſuch kind of altera- 
tions, or cotruptions, in the body of this lower and leſs confiderable 
part of the univerſe, the Moon, which is only ſecundary, or attendant, 
on the bigger, and more confiderable body of the Earth. Thirdly, tis 


not unlikely, but that ſuppoſing ſuch a ſandy or mouldring ſubſtance - 
| | = 
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be there found, and fuppoſing alſo a poſſibility of the generation of the 
internal elaſftical body ( whether you will call it air or vapours) 'tig 
not unlikely. I ſay, but that there is in the Moon a principle of gravita- 
tion, ſuch as in the Earth. And to,make this rams wy I think, we need 
no better Argument, thcn the roundneſs, or globular Figure of the bo- 
dy of the Moon it felf, which we may perceive very plainly by the Te- 
leſcope, to be ( bating the ſmall inequality of the Hills and Vales in it, 
which are all of them likewiſe thap'd, or levelled, as it were, to anſwer 
to the center of the Moons body ) perfectly of a Spherical figure, that 
1s, all the parts of it are ſo rang d ( bating the comparitively ſmall rug- 
pgedneſs of the Hills and Dales) that the outmoſt bounds of them are 
equally diſtant from the Center of the Moon, and conſequently, it is 
exceedingly probable alſo, that they are equidiſtant from the Center of 
gravitation; and indeed, the figure of the ſuperficial parts of the Moon 
are ſo exa(tly ſhap'd, according as they ſhould be, ſuppoſing it had « 
pravitating principle as the Earth has, that cven the figure of thoſe 
parts themſelves is of ſufhcient efficacy ro make the gravitation, and the 
other two ſuppoſitions probable : ſo that the ather ſuppoſitions may be 
rather prov'd by this conſiderable Circumſtance, or Obſervation, then 
this ſuppos'd Explication can by them 3 for he that ſhall attentively 
' obſerve with an excellent Teleſcope, how all the Circumſtances, notable in 
the ſhape of the ſuperficial parts, are, as 1t were, exactly adapted to 
ſuit with ſuch a principle,will,it he well conſiders the uſual method of Na- 
ture 11 its other proceedings, find abundant argument to believe it to have 
really there alſo ſuch a principle; for I could never obſerve,among all the 
mountainous or prominent parts of the Moon ( whereot there is a huge 
variety ) thit any one part of It was plac'd in ſuch a manner,that if there 
ſhould be a gravitating, or attracting principle in the body of the Moon, 
it would make that part to tall, or be mov d out of 1ts viltble poſture, 
Next, the ſhape and poſition of the parts is ſuch, that they all ſcem put 
into thoſe very ſhapcs they arc in by a gravitating power - For firſt, there 
are but very few clifts, or very ſteep declivities in the aſcent of theſe 
Mountains for beſides thoſe Mountains, which are by Hevelizs call'd the 
Apennine Mountains, and ſome other, which ſeem to border on the Seas 
of the Moon, and thoſe only upon one fide, asis common alſo in thoſe 
Hills that are here on the Earth; there are very few that ſeem to have 
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very ſteep aſcents,- hut, for the moſt_part, they.are-made-very-ronnd,————— 
- and-much-refemble the make -of the Hills and Mountains alſo of the 


Earth 3 this may be partly perceived by the Hills incompaſling this Vale, 
which I have here deſcrib'd ; and as on the Earth alſo, the middlemoſt 
of theſe Hills ſeems the higheſt, fo is it obvious alſo, through a good Te- 
leſcope, in;thoſe of the Moon ; the Vales alſo in many are much ſhap'd 
like thoſe of the Earth,” and Iam apt to think, that could we look upon 
the Earth from the Moon, with a good Teleſcope, we might calily enough 
perceive its ſurface to be very much'like that of the Moon. : 
Now whereas in this ſmall draught, (as there would be multitudes if 
the whole Moon were drawn after this manner) there are ſeveral littlc 


Ebullitions, 
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Ebullitions, or Diſhes, even in the Vales themſeclves,and in the incompaſ- 
fing Hills alſo 3 this will, from this ſuppoſition, (which T have, I think, up- 
on very good reaſon taken) be exceeding eaſily explicable; for, as I 
have ſeveral times aJſo obſerv'd, inthe ſurtace of Alabaſter ſo ordered, 
as I before deſcrib'd, ſo may the later eruptions of vapours be evenin the 
middle, or on the edges of the former ; and other ſucceeding theſe alſo 
in time may be in the middle or edges of theſe, &*c. of which there are 
Inſtances enough in divers parts of the body of the Moon, and by a 
boyling pot of Alabaſter will be ſufhiciently exemplifi'd. 

To conclude therefore, 1t being very probable, that the Moon has a 
principle of gravitation , it affords an excellent diſtinguiſhing laſtance 
in the ſearch after the cauſe of gravitation, or attraction, to hint, that it 
does not depend upon the diurnal or turbinated motion of the Earth, as 
ſome have ſomewhat inconſiderately ſuppoſed and affirmed it to do; for 


if the Moon has an attraftive principle, whereby it is not only ſhap'd 


round , but goes firmly contain and hold all its parts united, though 
many of them ſeemas looſe as the ſand on the Earth, and that the Moon 
is not-mov'd about its, Center; then certainly the turbination cannot be 
the cauſe of the attraction of the Earth ; and therefore ſome other 
principle muſt be thought of, that will agree with all the ſecundary as 
well as primary Planets. Bur this, I confeſs, 1s but a probability, and 
not a demonſtration, which (from any Obſervation yet made. it ſeems 
hardly capable of, though how ſucceſsful future indeavours (promoted 
by the meliorating of Glaſles, and obſerving particular circumſtances) 
may bein this, or any other, kind, mult be with patience expected. 
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Obſervat. 1. Of the point of a Nee- | ſome other Phznomena mention'd 19 
depending on the ſame cauſe. 
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- Deſcription of it : what other 
\ Bodies have the ſharpeſt points - 
of the ruggedneſs of poliſht Metal. A 
deſcription of a printed point. Of ve- 
ry ſmall writing, and the uſe of it for 
ſecret intelligence : the cauſe of the 
conrſneſs of printed lines and points: 


Obſerv.2. Of the Edge of a Razor. 


A deſcription ef it : the cauſes of 
its roughneſs : of the roughneſs of very 
well poliſht optick Glaſſes. 


Obſer.3: Of fine Lawn. 


A deſcription of it : 4 fulken Flax 
mention d.an attempt to explicate the 
Pheznomena of it , with a conjedure 


at the cauſe of the gloſs of Silk. 
Obſerv. 4.. Of Tabbv. 


A ſhort deſcription of it. 4 conje- 
aure about the reaſon why Silk is ſo 
ſuſceptible of vivid colours : and why | 


Flax and Hair is not, 4 con} enre, 


that it may perhaps be poſſible to ſpin” | 


4 kind of | artificial Silkeout of ſome 
natural Sh. 
Obſery. 5.” Of water'd Silks. 


The great unaccurateneſs of artift- 


_ cial works. A deſcription of a piece of 


water'd Silk; an Explication of the 
cauſe of the Phznomena © the way by 
which that operation is perform'd © 


Pag 


Obſerv. 6. Ot Glaſs-Canes, 


The exceeding ſmalneſs of ſome of 
theſe Bodies By what means the hol- 
lowneſs of theſe ſmall pipes was diſco- 
ver d: ſeveral Phaznomena of it men- 11 
tion'd. An attempt to explicate them 
from the congruity and incongruity of 12 
Bodies : what thoſe proprieties are. A 13 
hypothetical explication of fluidity : of 
the fluidity of the air,and ſeveral other 14. 
Phznomena of 7t -- of congruity & in- 15 
congruity; illuſtrated with ſeveral Ex- 16 
periments:what effeFs may be aſcrib'd 17 
to theſe propertzes : an explication of 1 s) 
the roundne(s of the ſurface of fluid 
Bodies : how the ingreſs of fluid bodies 19 
into a ſmall hole of an heteregenious 20 
body is hindred by incongruity:, a 
multitude of Phanomena explicable 21 
hereby. Several Queries proponndet ; 

1. Concerning the propagation of light 
through differing mediums. 2. Con- 22 
cerning Gravity. 3. Concerning the 
roundneſs of the Sun, Moon, and Pla- 
nets. 4 Concerning the roundneſs of 
Fruits, Stones, and divers artificial 
Bodies. His Highneſs Prince Rupert's 23 
way of making Shot.” Of the roundneſs 24. 


of Hail. Of the grain of Kettering... 


Stone,and of the Sparks of fire.5.Con- 25 


cerning ſpringineſs and tenacity. 


6. Concerning the original of Foun- 26 . 


tains; ſeveral Hiſtories and Experi-- 
ments relating thereto. 7.Concerning 27 
the diſſolution of Bodies in Liquors. 

8. Concerning the univerſality of this 28 


Principle : what method was taken in 


making ana applying experiments. The 
explication 
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ae of filtration, and ſeveral 
29 other Phxznomena 3 ſuch as the motion 
of Bodies on the ſurface of Liquors; ſe- 
20 weral Experiments mention d to this 
purpoſe.Of the height to which the wa- 
ter may riſe in theſe Pipeszand a conje- 
31 dure about the juices of Vegetables,@9- 
the uſe of their pores. A further expli- 


cation of Coneruity:.ind an attempt of 


ſolving the Phzxnomena of the ſtrange 
Experiment of the ſuſpenſion of the 
32 Mercury at a much greater height 
then thirty inches. The efficacy of im- 
mediate contaFt, and the reaſon of it. 


Obſerv. 7. Of Glaſs drops. 


\S 8) 
= 


Several Experiments made with 


_ 34 theſe ſmall Bodies. The manner of the 


breaking and flawing of them, expli- 

35 cated by Figures. What other bodies 
will be flawed much in the ſame man- 
er : ſome other tryals, and a deſcrip- 
tion of the Drops themſelves : ſome 
conjeFures at the cauſe of the Phe- 
nomena.,irdeavoured to be made pro- 

36 bable by ſeveral Arguments and Expe- 
riments.An Experiment of the expan- 
ſon of Water by heat and ſhrinking by 
cold © the like Proprieties ſupporel in 

37 Glaſs drops, . and what effe@s proceed 
from them : the ſeven Propoſitions on 
which the conjeures are grounded. 
Experiments to ſhew, that bodies ex- 

38 pand by heat. The manner of making 
Thermometers, and the Inſtrument 

39 for graduating them. The manner of 
graduating them, and their uſe - 0- 
"ther Experiments to prove the expan- 


40 ſron of bodies by heat. Four experimen-. 


tal Areuments to prove the expanſton 

41 of Glaſs by heat : further prov d by the 
Experiment of - boyling Alabaſter ; 
which is explicated, Am explication 

of the contrating of heated Glaſs up- 

» on cooling. An explication how the 
parts of the Glaſs become bent by jud- 


-- den cold. and how kept from extrica- 


| 


| 


| 


| 


. 


| 


TARLE; 


ting themſelves by the contignation of 
the Glaſf drop which 3s further ex-. 
plicated by another Experiment made ,_ 
with a hollow Glaſs ball : the reaſon of + 
the flying aſunder of the parts further 
explicated : that 'tis probable theſe bs- 
dies may have many flaws, though not 
viſtble,and why : how a gradual heat- 
ing and cooling does put the parts of 44 
Glaſs, and other hardned bodies . 


into a looſer texture. 
Obſery. 8. Of F iery Sparks. 


The occaſion and manner of ma- 
king this Experiment : divers Obſer- 
vations ſet down in order to the find- 
ing out the reaſons : ſome conjettares 
concerning it, which are endeavoured 
to be explicated and confirm'd by ſe- 
veral Experiments and Reaſons :, the Fa 
Hypotheſis a [:ttle further explica- 
ted. Some Obſervations about the 
Globular Figure: and an Experiment 
of reducing the filings of Tin or Lead 
to exatly round Globules. 


Obſerv, 9. Of Fantaſtical Colours. 


The texture of Muſcovy Glaſs its 
Fieures:what other Bodies are like it: 
that it exhibits ſeveral colours, and 
how-:ſeveral Co and Experi- 
ments about-thoſe colours : the reaſon 
why on this occaſion the mature of C0= 49 
lours is inquir d ints. A conjeture at 
the reaſon of theſe colours explicated >> 
by ſeveral Experiments and Reaſons : 
Firſt, by continual cleavine the Body — - 
till it become coliur'd. Secondly, by © 
producing. all kinds of colours with 
two flat Plates of Glaſs. Thirdly, by 
blowing Glaſs ſo thin 17 the Lamp, till 
it produce the ſame efle@. Fourthly,by : 
doing the ſame with Bubbles of di- 
vers other tranſparent Bodies :*the 
reaſons of the colours on nealed Steel... 
where by the way the canjes of the 5? 


hardning 


&, 


40 


The TABLE: 


G2 bardning and tempering of Steel, | refration. An Hypotheſis conſonant 
endeavour d to be ſhewn and explica- | herennto,explicated by Figures, How 69 


ted by ſeveral Reaſons and Experi- 
ments: the reaſon of the colours on 
53 Lead, Braſs, Copper, Silver, &c. other 
Inſtances of ſuch colour d bodres 17: 
animal ſubſtances : ſeveral other at- 
ſtinguiſhing Obſervations. Des Cartes 
54 Hy pothelſis of Colours examin' d. AN 
Hypotheſis for the explication of 


light by motion , indeavoured tobe 


explicated and determined by ſewe- | 
55 ral Reaſons and Experiments : three 


i 
: 
; 


diſtinguiſhing Properties of the moti- 

54 ON of light. he diſtinguiſhing Proper- 
_ ties of a traſparent Medium { that 
there ſeems to be no Experiment that 
proves the Inſtantaneous motion of 

67 light | the manner of the propagatt- 
on of light through them. Of the ho- 
mogeniety and heterogeniety of 
tranſparent Mediums , and what ef- 


| 


ſeveral Experiments , of the ſudden 


, changing of Colours by Chymical Li- 


; quors, may be hereby explicated : how 70 
, tnatty wayes ſuch Chymical Liquors 
may alter the colours of Bodies. 


fe@s they cauſe on the Rayes of light, | 


explicat ed by a Figure: an Exami- 
58 nation of the refration of the Rays 
by a plain Surface , which cauſes Co- 
lours. An Examination of the like ef- 
$9 fe#s produced by a ſpherical Surface : | 
the uſe that may be made of theſe Ex- 
periments , for the examination of | 
ſeveral Hypotheſes of Colowrs. Des 
60 Cartes Hypotheſis examin'd. Some 
61 Difficulties taken notice of in it. What 
ſeems a likely to be the cauſe of co- 
Fa 


lour : that propriety is indeavoured 


| 


92 to be ſhewn in a Glaſs ball: that the 
refleFion is not neceſſary to produce 
*63-Colowrs nor- a double-refraion :-the. 
Hypotheſis further examined both zn 
64 the pellucid Medium and in the Eye. 
_ The definitions of Coloitrs;and a fur- 
65 ther explication and examination uf 
66 the Proprieties of laminated Bodies. 
67 by what means they conduce to the 
produTion of Colours. 


Obſerv: 10. Of Metalline Colours. 
63- That all Colours ſeen to be caus'd by 


; ( bjedions made againſt this Hypo- /1 


thelis of two colours only,mmdeavour- 
ed to be anſwer'd, by ſeveral Reaſons 
and Experiments, The reaſon why 7 ? 
Jome Colours are capable of being d1- 
luted,others not : what thoſe are; that 


| probably theparticles of moſt metal- 


line Colours are tranſparent ; for this 
Jeveral Arguments and Obſervations 
are recited : how Colours berome in- 
capable of diluting , explicated by a 
Srmilitude. An Inſtrument, by which 74 
one andthe ſame coloured Liquor at 
once extubited all the degrees of co- 
lonrs between the paleſt yellow and 
=. + red : 6 likewiſe another that 
exhtnbited all varieties of blues : ſe- 
veral Experiments try d with theſe 
Boxes, An Objefion drawn from the 
nature of Painters colours anſwered: 
that diluting and whitcning a colour 
are different operations ; as are 
deepening and blackening : why (ome 
may be diluted by grinding, and ſome 
other by being tempered with 0yl : 


[3 


ſeveral Experiments for the explica- 76 


ting of ſome former Aſſertions : why 77 
Painters are forced to make uſe of 
many colours : what thoſe colours are : 
and how mixt. The concluſion, that 78 


/ 
- moſt coloured Bodies ſeem to confifli 


of tranſparent particles : that all co- 79 
lours diſjoluble. in Liquors are capa- 


ble of diluting : ſome of mixing, what 


« firange variety may thereby be pro- 
cd. | = 


Obſerv. 11. Of the Figures of 
' _ 6and, 


of the ſubſtances and ſhapes of 85 
L] 
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common and other Sands : a deſcri- | 


ption of a very ſmall Shel. 
31 Obſery. 12. Of Gravel in Urine. 
A deſcription of ſuch Gravel, and 


82 ſome tryals made with it , and conje- 
Fures at its cauſe. 


Obſer. 13. Of Diamonds in Flints. 


A deſcription and examination of 

ſome of them , explicated further by 
83 Corniſh Diamonds : ſeveral Obſerva- 
tions about refleFion and refraGion : 
and ſome dedufions therefrom 5 as 
an explication of whiteneſs; that the 
Air has a ſtronger refle@ion then Wa- 


24 ter. How ſeveral Bodies may be made | 


tranſparent : an explication of the 
3; Phznomena of Oculus Mundi. of 
the regular Geometrical Figures of 
Qs ſeveral Bodies : an hypothetical expli- 
87 cation mentioned: the method of pro- 
ſecuting this inquiry. 


29 © Oblerv 14. Of frozen Figur E. 


The Figures of hoar Froſt, and the 

Q Vortices 01 windows : ſeveral Obſer- 

vations on the branched Figures of 

© Urine : the Figures of Regulus Mar- 

r tis ſtellatus, and of Fern. Of the Fi- 
92 gures of Snow, Of frozen water. 


Obſerv. 15. Of Kettering Stone. 


3 A deſcription of the Figure of the 
4 Particles, and of the Pores, and of the 
Contexture. Several Obſervations and 

96 Conſiderations thereupon : ſome Con- 


jeeures about the medium and pro- 


' 97 Pagation of light, and the conſtitution 


of fluid and tranſparent Bodies, Se- 
8 veral Experiments to prove the po- 
rouſne(s of xMarble, and ſome other 
Stones. An account of ſome Experi- 


ments to this purpoſe made on an | 


| 


Oculus Mundi : ſome other Conſide- 99 
rations and Experiments about the 
porouſneſs of Bodies: ſome other Con- x00 
ſtderations about the propagation of 
light and refra@ion. 


Obſerv. 16. Of Charcoal. 


Of two ſort of Pores to be found 101 
in all Woods and Vegetables: the 
ſhape of them ;, the number , thick- 
neſs, manner and uſe of theſe Pores. 

An explication of the Phxnomena 103 
of Coals. The manner of charring 


| Wood, or any other body. What part 


of Wood is combuſtible, An Hy 2 
theſis of fire = re in —_— bs 
particulars , wherein the AGion 

the Air, as « Menſtruum, in: the dif- 
ſolution of all ſulpbureous bodies, is 
very particularly explicated, and 105 
ſome other Conſiderations about the 

Air propoſed : the examination 

a piece of Lignum toſhle ſexrt from 
RED LF Jo- os 
| deduc'd. | 


| Obſery. 17. Ot Wood, and other 107 


Bodies, petrified. 


Several Obſervations of divers 
kinds of theſe ſubſtances. A more par- 108 
ticular examination and explicati- 
on of one very notable piece of petri- 

fied Wood ; and ſome Conjettures a- 
bout the cauſe of thoſe produ@ions - 
ſeveral Obſervations made on other 109 
petrified Bodies, as Shells, &c, And zo 
ſome probable Concluftens thence de- , , , 
duc'd, about the original cauſe of , , , 


thoſe Bodies. 


Obſerv.18. Of the Pores of Cork, = 
and other Bodies. 3 


Several Obſervations and Conſi- 
derations about the nature of Cork : * + 


the number of Pores in a cubical 
| Inch, 


The FasLt: 


Inch, and ſeveral Conſiderations a- 
115 bout Pores, Several Experiments 
and Obſervations about the nature 
of Cork the Texture and Pores 0 
the Pith of an Elder, and ſeveral o- 
ther Trees : of the Stalks of Bur- 
docks,Teaſels,Daiſtes,Carret,Fennel, 
I16 Fernc,Reeds, &c. of the frothy tex- 
ture of the Pith of a Feather : ſome 
ConjeFures about the probability of 
valnes in theſe Pores. Argued alſo 
from the Phanomena of the ſenſt- 
117 ble and humble Plant fu Obſer- 


120 vations on which are inſerted, 


121 Obſerv. 19, Of a Vegetable: 
growing on blighted Leaves. 


122 Several Obſervations and Exa- 
123 minations mage of them : ſeveral 
124 Conſiderations about ſpontaneous 


125 generation ariſing from the putre- 
fadion of Bodies. 


Obſerv. 20. Of Blew Mould and 
Muſhromes. | 


126 The deſcription of ſeveral kinds 

127 of Moulds. The method of proceed- 

ing in natural Inquiries. Several 

Conſiderations about the nature of 

Mould and Muſhromes. 1. That 

they may be produc 'd without ſeed. 

2. That they ſeem to have none. 

3. That Salts,&c. are ſhap d into as 

128 curious figures without a ſeed. 4. Of 

a kind- of Mnſhrome growing in a 

- Candle :-4-more particular explica- 

tion of this laſt ſort of Muſhromes. 

129 5» Of the figure and manner of the 

produGion of petrified Tceicles:ſeve- 

ral dedud@ions from theſe Conſidera- 

130 tions, about the nature of the vege- 
tation of Mould and Muſhromes, 


13: Oblſerv. 21. Of Mok, 


I32 The deſcription of ſeveral ſorts of | 


Moſſes , upon this occaſion ſeveral 
Conjedures,about the manner of the 
produttion of theſe kinds of Bodies, 

are hinted, and ſome of them expli- 
cated by a Similitude taken from a £55 
| piece of Clock-work. The vaſt diffe- 7 - 4 
| rence of the bigneſs of vegetable Bo- x 
dies andthe probability that the 
t 


| leaſt may comprehend as curious 

| contrivances 4s the greateſt, Of mul- 1 35 
trtudes of other Moulds, Moſſes,and 

Muſhromes ,, and other vegetating 

Principles, in Water, Wood, &C. 


Obſcrv. 22. Of Sponges,and other 
hibrous Bodies. 


Several Obſervations and Conje- 
dnres about the making of theſe Bo- 
| dres 3 and ſeveral Hiſtories ont 0 
Authors.Scarce any other Body hath 137 
| ſuch atexture the fibrous texture 139 


of Leather, Spunk , &c. (which are 139 
there deſcrib'd ) come neareſt to it. 


That upon tryal. with a piece of 
Spunge and Oyl the neceſſity of re- 140 
. ſpiration conld net be alter d. 


136 


Obſerv. 53. Of the Form of Sca- 
weed. -: 


From the curiouſly ſhap'd Sur- 
face of this Sea-weed, and ſome 0- 


thers,#s conje@ured the poſſibility of 141 
multitudes of the like. 


- 


— ſome Leaves. 


—  — _— 


The deſcription, 1. Of the bald 
Surfaces of Leaves, 2. Of the dow- 
ny Surfaces of ſeveral others. 
3. Of the gumemonus exſudation, or. = 
ſmall! tranſparent Pearls, diſcovered i 
with a Microſcope in ſeveral 0- 
thers. An Inſtance of all which is 
afforded in a Roſemary Leaf, 


Obſerv. 


Obſlery, 24. Of the Surfaces of ___- 


g 
J 
| 
| 
\ 


—_147 


Fhe Fanptr. 


Obſerv, 25, Of the Ringing 
Points of a Nettle, | 


143 4 deſcription of the Need[es and 
ſeversl ether contrivances in the leaf 
144 of « Nettle: how the ſtinging pain 1s 
created ; upon this ſeveral conſidera- 
trons about poyſoning Darts are ſet 
down. An Experiment of killing Effe, 
and Fiſhes with Salt, Some conjetures 
at the efficacy of. Baths z, the uſe that 
may be made of inyjefing into the 
145 Veins. A very remarkable Hiſtory 
out of Bellonius 5 end ſome Conſide-. 
rations about [taining and dying of 
Boates, 


Obſerv, 26. Of Cowage. 


. The deſcription of it out of Parkin- 

146 ſon:an Experiment made of it : a de- 

ſertption, and ſome comeftures at the 
cauſe of the Phznomena. 


Obſerv. 27. Of the Beard of a 
_wild Oar. 


148 The deſcription of its Jhape and 


149 properties : ' the manner of making a | 


| n{me, and uſe. 


Obſerv. 31. Of Purſlane Seeds, x 55 


A aeſcription of theſe and many 
other Seeds. 


Obſerv. 32. Of Hair. 157 
The deſcription of ſeveral ſorts of | 53 

Hair ; their Figures and Textures : 

the reaſon of thetr colours, A deſeripti- xg 

on of the texture of the shin, and of 169 

Spunk and Sponges : by what paſ- 15 

ſages and pores of the shin tranſpira. 

tion ſeems to be made. Experiments 

to prove the porouſneſs of the shin of 

| Vegetables, 


] 


Obſerv. 33. Of the Scales of a 15, 
Soale, 


A azſcription of their beauteons 
| form. 


| Obſerv. 34.Of the Sting of a Bee. 163 


| A aeſcription of its ſhape, mecha: I64. 


Obſery. 35. Of Feathers, 165 


I66 


I50 Hygroſcope with ts and a Conje- 
151 Gure at the cauſes of theſe mations, 
Ifz and of the motions of the Muſcles. 


Obſerv. 28. Of the Seeds of Ye- 
nice Looking-glaſs. 


I $3 = The deſcription af h them 
Obſer. 29. Of the Seeds of Time. 
mggl aigre/ſron 


154 A deſeriftion of the 


about Natures mezbo 


Obſerv. zo. Of Poppy Seeds. 


The deſcription and uſe of 
them. | 


155 


A atſeription of the ſhape and cu- 
rious Contexture of Feathers : and 
ſome conjeftures thereupon. 


167 


Obſer. 36. Of Peacocks Feathers. 


—] A d6[eription of their curiour form 168 


and proprieties ; with a conjefture at 169 
the cauſe of their variable colours. 


Obſer. 37, Of the Feet of Flyes, 
and other Inſects. 


A deſcription of their figure,parts, x ,> | 
ana uſe, and ſome conſiderations 1 , 
thereupon, | 


Oblſery. 


—_ 4 — > — ——. >. -— 
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Obſer.z8. Of the Wings of Flyes 


7a After what manner,and how [wift- 
173 ly the wings of Inſefts move. A de- 
{cription of the Pendulums under the 
194 winps , and their motton : the ſhape 
s ys, ſtructure of the parts of. the wing. 


175 Obſer. 39. Of the Head of a Fly. 


1. All the face of a Drone-fly us no- 
thing almoſt but eyes, 2. Thoſe are 
.176 of ewo magnitudes. 3, They are 

Hemiſpheres, and very refieGive and 
{mooth. 4.S ome direfted towards eve- 
ry quarter. 5. How the Fly cleanſes 
them.s Their number. 7.T heir order : 
177 divers particulars obſerv'd inthe di: 
178 [efting a head. That theſe are very 
probably the eyer of the Creature z ar« 
gued from ſeveral Obſervations and 
179 Experiments, that Crabs , Lobſters, 
Shrimp:,ſeem to be water Inſet s,and 
te be framed mucb like Air InſeRs. 
\ 80 Several Conſiderations about their 
manner of viſion, 


Obſer.40.Of the Teeth of a Snail. 
18t A brief deſcription of ic. 
Obſery. 41. Of the Eggs of Silk- 


Worms, 


192 Several Obſervables about the 
Eggs of Inſet: 


183  Obſerv, 42. Of ablue Fly. 


: c- 


| 


184 A deſcription of its outward and 

__  m*nward parts. Its harditieſs to indare 

195 freezing,and ſleeping in$purit of wine. | 
Obſery. 43. Of a water Inſect. 


186 deſcription of 1ts ſhape, tranſpa- | 


greſſeve;and transformation, A Hillo. 18 y 
ry /omewhat Analogus cited out: of 
Piſo. Several Obſervations about the , g 3 
various wayes, of the generations of 
Inſetts : by what means they aft /o | g ) 
ſeemingly wiſely and prudently Seve , 90 
ral Queries propounded, Poſtſcript, + T 
contaming a relation of another very , 92 
odd way of the generation of Inſefts. 
An Obſervation about the fertility of 
the Earth of our Climate in producing 
Inſeits, and of divers other wayes of 1923 


thetr generation, 


Obſerv. 44. Ofthe tufted Gnat. 


Several Obſervables about InſeRs, 


and a more particular deſcription of 194, 
the parts of this Gnat, 


Ob.45.Otthe great belly'd Gnat, ;g 5 


A ſhort deſcrthtion of it, 
Obſer. 46, Of a white Moth. 


» A deſcription of the feathers and 1g; 
wings of this, and ſeveral other In- \g,, 
ſefts. Drvers Conſiderations about the 1, g 
wings, and the flying of In/ets and 


Brras. 


Ob. 47. Of the Shepherd Spider. 


A deſcription of its Eyes : and the 
ſockets of its long legs : anda Conje- 199 
ture of the mechanical reaſon of its 
fabriek;—topether -with-a-{wppofetion;- 
that 'tts not unlikely,but Spiders may 
bave the make of their inward parts 
exatily like a Crab, which may ve ,c0 
call d a water Spider. 


Obſer.48. Of the hunting Spider, 


A ſhort deſcription of it ; to which == 


rency, metien, both internal and pro- 


7s annext an excellent Hiſtory of it, * 
made by Mr, Evelyn. Some further 
M m Obſer- 


The 


their Webs , together with an exami- 
nation of a white Suhſtance flying up 
and down in the Air after a Fog. 


20g Obſer, 49+ Of an Ant. 


That all [mall Bodtes, both Vege- 
table and Animal, do quickly dry and 
wither.The beſt remedy I found to hin- 
der it,and to make the Animal lye ſtill 

204 to be obſerv'd. Several particulars re- 
lated of the aftions of thts Creature ; 
205 and a ſhort deſcription of its parts. 


Obſ. 50. Of the wandring Mite. 


206 A deſcription of this Creature, and 
of another very ſmall one , which uſu- 

20, ®lly bore it company. A Conjefture at 
the original of Mites, 


Obſerv.51, Of a Crab-like Inſet, 
208 A brief deſcription of it. 
© "© Obſery. 52. Ofa Book-worm. 


209 A deſcription of it 5 where by the 
way ts inſerted a dipreſſion, expert- 
mentally explicating the Phznome- 

210 Da of Pear!; A conſideration of its 
argeſtive faculty. 


Obſerv. $3. Of a Flea, 
211 MA lhort deſiriptton of it. 
Obſerv. 54. Of a Louſe. 


x12 A deſcription of its parts,and ſome 
21 3 notable circumſtancer. 


_ Obſervy. 55. Ot Mites. 


The exceeding ſmalneſi of ſame 
Maites,and their Eggs. A deſcription 
214 of the Mites of Chee/e : and an mti- 


TARET 


202 0b[ervations on other Spiders , and 


mation of the variety of {orms inother 
Artes, with a Conjefture at the reas 21 © 


ſon, | 
Ob, 56. Of ſmall-Yine-Mites, 
A aeſcription of them; a pheſi at 


their original , their exceeding (mal- © 
neſs compar'd with that of a Wood- 216 
louſe,from which they may be ſuppos'd 


fo come, 


Obſerv. 57. Of Vinegar-worms. 


A deſcription of them , with ſome 217 


conſ1 derations on thetr metions. 


Obſ. 58. Of the Infle&ion of the 
Rays of Light in the Air. 


| 4 ſhore rebear/al of ſeveral Phae- 218 


nomena. Anattempt toexplicate 219 


| them:the ſuppoſition founded on two 


Prepoſitions , both which are indea- 
voured to be made out by ſeveral Ex- 
periments. What denſity and rarity 


1s inrefpett of refraftion: the refrafti- 


on of Sprrit of Wine compared with 
that of common Water : the refraition 
of Ice. An Experiment of making an 
Unaulation of the Rays by the mixing 
of Liquors of differing denſity, The 
explicationof infleQtion, mechani» *** 
cally and hypothetically : what Bodies 

bave (uch aninflefion. Several Ex- 

periments to ſhew that the Air has 

this propriety 3, that it proceeds from 222 
the differing denſity of the Air : that ©-- 


220 


| are of aaffermg denſity ; ſome Experi- 


the upper and under part of the Arr 


222 


ments to prove thit, A Table of the 


ſtrength of the ſpring of the Air , an: 


[mermg to each depree of extenſion ; 

when firft made , and when repeated. 21, 
Another Experiment of compreſſing 225 
the Air, A T able of the ſtrength of the 2 4+ 


Air , anſwering to each compreſſion 


and expanſion ; from which the hetoht 


of 


<< wwe _— - — 4 
- 


The Fart 


227 of the Air may be (utpos'd indefinite 5 


228 to what depree the Ar ts rarifid at 
any diſtance above the Surface of the 
Earth : how, from this, [nfle(ton ts 

+20 inferrd; and ſeveral Phznomena 

230 explain'd. That the Air near the 

Earth is compos d of parts of differing 

denſity; made probable by ſeveral 

Experiments and Obſervations ; how 

this propriety produces the effetts of 

the waving and dancing of Bodies 3 

and of the twinkling of the Stars. 

233 Several Phaznomena explicated. 
Some Queries added. 

1. Wnether this Principle may no! 


231 
232 


| 


be made uſe of, for perfetting Optich 


234 Glaſſes ? What might be oped from | fit they are for theſe diſcoveries : that 


it if it were to be done 7 
2. Whether from this P rensple 


; make greater di{covertes, 


the apparition of ſome new Stars may | 


not be explicated? 

3. Whether the height of the Air 
may be defin'd by it © 

4. Whether there may not ſume- 
trmes be ſo preat a difþarity of den- 
ſity between the upper and under parts 
of the *Air, as to make a reflefting 


top of Mountains are not bended into 
Carve-lines by infleftion ? An Arou- 
ment for 1t,taken from an Experiment 
made on St. Paul's Steeple, * 
8. Whether the diftance—of the 
Planets will not be more difficult to 
237 be found? IWhat wayes are moſt lthe- 
ly to refifie the diſtance of the Moon: 
the way of fitting Teleſcopes for 


ſuch Obſervations. How to make the 


ag Obſervations , and how from them to 
5 find the true diſtance of the Moon at 
any time. How the diſtance of the Sun 


may be found by two Obſervators.T he 


, 739 way by the Dicotomy of the Moon un. 


| Wm) 


certain, That the diſtance of the 
Moon may be leſs then it has been 
bitherto ſuppes'd. Kepler's Suppoſiti- 


on not /o probable : the explication of 


the Phznomena by another Hypo- 
theſis, 


_ Obſervy: 59. Of the fixt Stars, 


Of the multitudes of Stars diſco. 
verable by the Teleſcope , and the 
varitty of thetr magmtudes:78 Stars 
aiſtingurſhi in the Pleiades:that there 
are degrees of bigneſs even m theStars 
accounted of the ſame maynitude :- the 
{onner the Glaſies are, and the big ger 
apertures they will indure, the more 
tas probable, longer Glaſſes would yet 
5. Stars 
diſcover d im the Galaxie of Orion's 
3 word. | 


Obſcry. 60. Of the Moon. 


A deſcription of a Vale in the 
Moon ; what call'd by Heveclius and 
Ricciolus,and how deſcrib'd by them: 
with what ſubſtances the hills of the 


ptions of vapours out of the body of the 
Moon : that Earthquakes {cem to be 


24.0 


241 


247 


2 
Serface ? Moon may be cover'd, A deſcription 7 
- 5g. Whether, if ſo, this will not ex- | of the pits of. the Moon 5 and a Conje- 
35 plicate the Phznomena of the | lure at their cauſe : two Expertments 
Clouds. An Experiment to this pur. | that make it probable, that of the [ur- 
poſe ? face of boyd Alabaſter duſt ſeeming 24.4 
= 37 Whether the Rayes from the | the moſt likely to be reſembled by ern. 


generated much the {ame way, and 


therr effetts ſeem very ſimilar. An Are 
oument that there may be ſuch varma- 
trons inthe Moon , becauſe preater 
have been obſerv'd in the Sun:becauſe 


the {ſubſtance of the Moon and Earth _ 


ſeem much altke : and becauſe *tir pro- 
bable the Moon has a_pravitating 
principle : this tr argued from ſeveratb 
particulars, The reaſon why ſeveral 
pits are one within another. The uſe 
that may be made of this Inſtance of 
a oravityint he Moon, 
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N the Preface, Page 7. line 18. read fee! : line 24, read Gilbert, Harvy. 
Page 13.[ine ult. read zafte : p.34.1.18.r. ſmall lens :1, penult. r, that proceeds from : p.40.1. 44.r.when you: 


BE 
p.48 1.34. r. broadeſt: p.57.1, 39.dele be:p. 63. 1.36. r. water-drop : p.64.1.9.r.duRion of G.ACH: L35.1, in- 
preſsions : p: 96,1. 33. r. compoſe: p.,100.1.11, r. Merſennus : p.1061.8.r.extreamly : p. nrols.r.as : 1,12. 
r.thoſe: p.112.1,32.r. Aldronendus,Wormins : p,121.1.9.dele of : p.128.1.43, dele from:p.129.1.18.r. fifth place : 


p.139,1.29.r. Aerial menſtiuum ©: p. 136.1.39.r. knew how : p.144.l. 2, r. perts of the: p,147,1 36. r. look'd on: 


p.161.1.13.r. boly : p.16z.1.17. dele only: p. 166,1.11.r.22 : 1, 12, dele the Semicolon: L 17. r, place: 


p.167.1.40,r.z2:p-172.1.18.r. aud firft for the : p. 198.1.17.r. aud ay artific. p. 215, I. ult..r. aud from the 7 
P. 231,1, 4. r. whence the under; p.234.1.18.r.to hope; p.238.1.43.r.is not leſs: p.240.1.19.r. Moon. 
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